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5 j^^^^i? 

•So 

m^\-S._.:Vi-T-^'f-/\^-r>-:)S=7^h-^^i^{^-f. rcaiNAcj ^^f55ii- 

±:-^(o£h\z.^wnx<Dmm.(Dm^t^'^^^f\.x\^^-t^. ^w^x<d'^^%^ 
^i^<om^-i^%^\^n^^f\^x\i-^fi.\^:L t h-mx^^o ^m^^(D;^:^=^xM. 

25 t^hX\ GalNAc ^fe^•t•§^tttr^1-Si^^#^m^--ov^T^:imoJJ^^^^ 

mii^h^ (^ii^i^is:® 1 ~ 4 ) „ m7L\-f^ b V(DGzWkcim§'mm(D^x\ cai 
NAc^ r^ei, A-m^] xum-t^mm\t<^^xh^ mmt^x^i) . ^tz 

, GalNAc^iSl, 3j^^ (^mmm\^^^^X rj31, 3 J /=?V^L T j3 3 J ,k 
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{li:^-C% t h(^J; 5» /.e;^^4fe«^{C*3V^T. GalNAc T ^8 1 , S^-g-J FN 
-T■fe^/^^?'y^='1^5 ^ (^Tx TGlcNAcj tilB^li-r^) J -^fe^-fS^^ 

GalNAc ,^ GlcNAc ti)^ )8 1, 3 T^I^S'^ Lfc^l^«3tfi, ll5J£ti)i^-efe 

''io m'^xm 1 

H^m^OiiS^W^o 1/7 9 5 5 e^^fg 

Cancer Res. 1993 Nov 15; 53 (22) : 5395-400: Yaraashiro S, Ruan S, 
Furukawa K, Tai T, Lloyd KO, Shiku H, Furukawa K. Genetic and enzymatic 
15 basis for the differential expression of GM2 and GD2 gangliosides in 
human cancer cell lines. 

^m'^^m 2 

Biochim Biophys Acta. 1995 Jan 3; 1254 (l) : 56-65 : Taga S, Tetaud C, 
Mangeney M, Tursz T, Wiels J. Sequential changes in glycol ipid 
\q expression 

during human B cell, diff erentiation^ enzymatic bases. 

Proc Natl Acad Sci USA. 1996 Oct l; 93 (20) : 10697-702 : Haslara DB, 
Baenziger JU. Related Articles, Links, Expression cloning of Forssman 
25 gly col ipid. synthetase: a novel member of the histo-blood group ABO 
gene family. 

J Biol Chem. 1997 Sep 19; 272(38): 23503-14: Wandall HH, Hassan H, 
Mirgorodskaya E, Kristensen AK, Roepstorff P, Bennett EP, Nielsen PA, 
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Hollingsworth MA, Burchell J, Taylor-Papadiraitriou J, Clausen H. 
Substrate specificities of three members of the human, UDP-N-acetyl- 
alpha-D-galactosamine: Polypeptide N-acetylgalactosaminyltransf erase 
family, GalNAc-Tl, -T2, and -T3. 

5 ^mnxm 5 

J. Biochem. (Tokyo) 1990 June; 107(6); 899-903: Sugita M. Inagaki F, 
Naito H, Hori T. , Stadies on glycosphingolipids in larvae of the 
green-bottle fly, Lucilia caesar: two neutral glycosphingolipids 
having large straight oligosaccaride chains with eight and nine 



^^0Jfi> m^im. ^t-t hE&5ScD)|i$5#^mT-fcoT. GalNAc^ i3 1, 

Si^-a^-CGicNAc -^te^i-§fr^jfefe^?&tt^^-r?)^y-<:7°5=- K. Ax/^^cd 

25 Tjk-r'^mxh^o 

l212B}i. m2 AomRm^'i^^^o—u^ijtiKLx^i-mxh^o 
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sugars. 
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t t 

■t-'5ii^#fii$fe©ii'9 :1.08inM, 298K. U^O, m0^.(Dh<Oit CH^ (M) =4 
.557ppm. ^^(DhO^mt^^":^ hi-tld hJl-X'O . CH^ m) =4 

. 778ppm. :7 3i— =7. 265ppni, :7 3i=/V =7. 354ppm, y 

5 ^yl^ (-'■^■7) =7. 320ppm -efeSo 

T-fea (s : 3SV>, m : w : ||V^, vw : ^^^C:§§V^, A:GlcNAc. 

B:GalNAc) 

) 

j3 1-3 ^-g-^:^ ronj GlcNAc ^:^-f-o 
El 7 :2|s:||jfe^ai(c#s G34 mm-^' no:>mik(D pH ^^tt^^-T^IU-C 
15 fe-5o 

^20 El 1 0 fi. !^7;^ G34 (?5T ^ 7^12^!! (Jb^) ^ k h G34 5 

mi Ifi, ^IIM^yM5mG34:^®^^ffiV^fc-^l>;^*fm^*4»-*j-r5 in 

situ xN^::/y i^'V-if— -i^a vcO/^^^^-f-m-Trfc-So 

. — ;?^$s#i#m6 (i3 3GalT6) cDgfi^lJ^ ^ 31 y - i LT BLAST ^^^^fV^. -^CD 
l^m. tSIDt4^^-t"5ia?iJ^^ai tfc (GenBank NO.AX285201) » C c^J^ 



is: ^> 



mm. mm^Ammo 17955 6^^$g (±i5#t^:$:i;c 1 ) {ci5m<^@B^ij# 

10 ^>y<^M^^ h G34 iB^iJ#-^ 3 (D±feSiB^iJ^^i-Ssl{K^^t/iS 

^iJ#-^4 or 5 y ^iB^iJ^^-r^iJ'V-'^'^W^-^'^;^ G34 a:^^ UfCo 

t:^. PSfLKi^. #l-t: h-efitAe*$E^F!l;ei5;^^V^^^I/^;^i^«5t rcalNAc- )3 1, 3- 

GicNAcj ^-^^-r^^^^i^^m-r^ tnxhtiti, ^(Df^-a-j^^i-x^mi^ 

\o NMR tCioT54M$tL^Co 

25 (a) ^mi$^&n(D^m^ 

:^]) =^''m^^^WmWt't^m^. Bz-jS-ClcNAc. GlcNAc-j8l-4-GlcNAc-j8- 
Bz^ Gal- )3 1-3 (GlcNAc- /3 1-6) GalNAc- a -pNp. GlcNAc-j3 1-3 GalNAc-a-pNp 
. :St>'GlcNAc-j3 l-6GalNAc-a-pNp--^(D|5#fS'|4^75^i- ( TGlcNAcJ ItN-T 
-k5^yb-D-i5'Vl^3f-^ >'aS^^b^ rCalNAcJ (iN-T-irf-^^-D-:^f 7 
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t t 

^ h^^i^B^^^L^ Tbzj f:i-<^/v^;vS^^L. TpNpj ny<y^ h^y =r. 

{Bb. ^?^L<{^. Bz-a-GlcNAc^t>*Gal j3 1-3 GlcNAc- j3 -pNp 

(b) S^SpH 

pH6. 2~6. 6 <D^iifeT'(^Si4;6S. 'ftfe<^5pH^l^-e(^^tt^J:btJ^UT^V^ ; 

I 

10 JSlXI 

(c) ~'fffi^::^->'i7)M^t4 

15 o 

TIE (A) X« (B) (^7Ky-<:7°5^ K : 

(A) iE^iJ#^2X{i4 fcHBttcDT 5; yM^iJ^^i-^^°y-<:7°^ K ; 3lfi 

(B) iE?ij#^2X(* 4 {c:fE«<DT ^ y^i^^|J^c*5v^T i^u< \-m.Wi.m<oT % 
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T5: 8 9~5 0 0Xfiia?iJ#-§-4iC|5ifet^T^ y^#-^3 5~5 0 4 

fj:<b-h^o %m—<DT ^ y mnm. i tJ 0* u < it^p^fj: < ir ^ 5 0 %m—(DT 

'lO -So J:t)^?^U<{i. t hfe5fe-t^}iiB^iJ#-i-l lC|Eij(D±^fi#-^5 6 5~ 1 5 0 

(C|H*fec7:):^S#-^l 0 6- 1 5 0 3 (7:)igSia^iJXf:i-^:J^{-t@i'-i6^7^ce:^Sia 
m^^hf^^m^X-hV. ■^!>;^*5l5T?«ia?iJ#-i-3{;i|5^<Di^S#-§-l 0 3~1 

5 1 2(^ig»iaa?iJX(*-=etL{ctB^i6<]3^.eMSE^iJ>6^b7^i5:|^^T-fc.5„ 
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t t 

5 it^tHzm^^^J:^&m^U^hfi:^-:ft2-y\ Mt/tc, TIE (1) Xit (2) (D 

( 1 ) ia?iJ#-^ 1 4 t^mm-^ l 5 fJ:i5ife(^-m<7>±g«BE^iJ ; 

(2) 7 ^gB^ij#-§-i 8 \zum(D-m<D^mnm : 

') 

^S$tL5!t#)K5|G|.{;Ij3^-t^^^m{^:ov^-r<^«5^¥^'-<^p^ilJ^b. M'J^»5^ 

(1) G34 ^/-^^M^^- K1-^^g^ 
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t>-atfo DNAtdfi. 'B^!l;tf*\ ^^SjfeODNA. ia^^;t DNA. -fb^^-^ b/c DNA. 
PCR ^;lJ:oTiil|)l^i^/c DNA. 2^t;«^tLt(^m^'&i3i^;6S'^^H'5„ -ffib^ ■^iJ' 

15 V\ 

•^-f^ GenBank No. AX285201 (D4^^Sa^lJ3Z:fi^<^— ^P^fU.^ bs ^^-^ :/ U 
•^20 V^'-rS r ^ ;eiST'# So ^t^^^fix -enix-ff. PCR j^i^ ^ bTltJ 1. Skbp DNA 
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±ts.mmmm^jt^iat. m:^i-i. ;^'7-^mm^}t (pcr) [saiki 

R. K. , et al., Science, 230, 1350-1354 (1985)] . "7 ^ ^—^iMM^Jt^ ( 
5 LCR) [Wu D. Y. , et al. , Genomics, 4, 560-569 (1989); Barringer K. J., 
et al. , Gene, 89, 117-122 (1990); Barany F. , Proc. Natl. Acad. Sci. 
USA, 88. 189-193 (1991)] RXfU^iZ.&^<m^U [Kwoh D. Y. , et al. , 
Proc. Natl. Acad. Sci. USA, 86. 1173-1177 (1989)] m<D^^&%^^ 'J^-^ t 
-t^RJt^. M.XJ^\::mM^R}t- (SDA) [Walker G. T. . et al. , Proc. Natl. 
10 Acad. Sci. USA, 89, 392-396 (1992); Walker G. T. , et al. , Nuc. Acids 
Res.,. 20, 1691-1696 (1992)] . ^ B-fc^^IE^lJItM (3SR) [Guatelli J. C. , 
Proc. Natl. Acad. Sci. USA, 87, 1874-1878 (1990)] *5j;-U«Q/3 Uy'V::^ — 
ifv'^X-^ [I^ if-^y^X-r BioTechnology 6, p. 1197-1202 (1988)] ^(DU 

?®.^^&:6s-^*tLSo i^t:i, mMm'Fm 0525882 ^■^^f?,m^i^hx\,^^m&3mmt 

15 ^^BB^lJ<^^'g'Jt'l'I{-«tS^^i33?lJ»-S<5<iii|ii (Nucleic Acid Sequence 

Based Amplification: NASABA) ^Jtmh^m'^H^-Ch L < PCR feT* 

•So 

^tim m^x fcnfi\ m^m-^ ixns o^gsia^ij t -^(on m^^^-t^m. 

f^^^^i£?ijfi> :ir^5^^D-:^-(Di^V^<2i^D(D j3 1,4GalNAcfe^^^ (±15^^ 
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t t 



^A^(D J3 1. 3Gal m^mm (Dmm^^^^i t h 4 0 %(Dm-^^^-t^ i±U0m¥f 

5 i^mm-^ 106-150 3 ^j:^^y:^i^mnm. L < mi^m-^ 3 (Dm.m 
#^1 0 3-15 1 2^^h^£^^^^m.mnm. xn^ttih^^^sm&^^ji^&ni^w 
\^^-mMzMi.. 4 o%^m^^m-ii. x^B^i.<it{}^fj:< ths o%(Dm 

. iB?iJ#-^ 1 ^icD^i^SMa^iJ. L< fii:^S#-^ 106 — 1 503. Xf^i^ti 

15 ar;dSXrtg-CfeSo feSVNfi, 2 00^miB^iJ(^|ll— fei^ hfi, Devereux 
lb, Nucl. Acids Res. 12: 387, 1984 (CfE^ bT C> -i" ^ =* :>'->^:^:^ 
ai^^rniXt"^— ^-^-Vl-— :7' (UWGCG) X K) A^'^m^J^G AP =^ >^ z:.— 

■7°u ^--^ A. ^^-v^3 >- 6. 0 ^ffii^T. @B^iJtf$B^J:k^-r-5:: ,1; }c:J;oT 

"'ao (1) U-:^'?^ K(c:ili-5¥— (unary) it^-^ h V y (IrI— {^^f U 1 *5 
J;t;^^lRl— {-S^b0(^mSr-^tP) . Mt;«(C Schwartz :S^t;fDayhoffil{!^, Atlas 
of Protein Sequence and Structure, pp. 353-358, National Biomedical 
Research Foundation, 1979 dfSife ^ J: 5 ^rfJ. Gribskov ^1/ Burgess, 
Nucl. Acids Res. 14: 6745, 1986 (DMMit^-^ h V :^ ; (2) y 

25 y\ZMir^ 3.0 (D^i-Jl'T^:^SXXf^^^ yy'^(D^^-^\ZMV:^hiC 0. 10 (D 
^■r^i^T^ ;RXJ^ (3) ^i^^^yy'izM-t^^i-^i-T->(fj:V. t^^t-ti^o ^ 

^fc. *^0JcDtfitil{5d^.^ LTtei^/.^te(^t^®?tc(t. A5k^{cfiiB?iJ#-^l 
. 3^ 3 (Dt^Sifl^iJ. $f * L < f^iBa?iJ#^ l CDi:^S#-t 106-1503 
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1 t 

^i^SSB^iJ. U< (igB?iJ#^ 3 (D^mm-^ 10 3-1512 b ^±^SiB 

##TT^^-f V X-f-§ t ^MM-thc McWma-i. ^um(OP^ h V i^^y 

oT. ^af-^^-rS- iJi^Wlg-t^feSo S:*:6*3''<fc^#f:ix Sambrook 
10 Molecular Cloning: A Laboratory Manual. H 3 )Ks Vol.1. 7.42-7.45 Cold 

Spring Harbor Laboratory Press, 2001 }v:;^$tL. LT— h o iryl^a 
^ jV'^'-\Z.m\^. 5XSSC. 0.5% SDS. 1.0 mM EDTA iv^S . 0) (Dm^^W^M . 
40-50'C-et^. ^ 50%3j^/l^-^T 5 H\ 2XSSC-6XSSC (3?.fi|:'^J 42°C-e/D/^ 50 
%:^s;VM.T^ Y'^<D. :^ -^^ — ■i^ ^10. (Stark's solution) fj:if(DM<DWi^<Dy^ 

0.5XSSC. 0.1% SDS <^sfc#^#o^^ds^^tLSo ?i5 > y ^ h ^# 

0.2XSSC. 0.1% ZDS (D'^W^WO t^m^fl^o ^&^*5j;T>*Sfe^^ 

(2) if^m(D-<':7 ^-^mmu^w 
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t t 

(D^i^ ^-\cm^m(DDMm)i^miZits:fomtLXit. m^i-i. Sambrook. J. 
h. Molecular Cloning, A Laboratory Manual (3rd edition), Cold Spring 
Harbor Laboratory, 1.1 (2001) (c:|54fe<73;^?Sfe:^.e ^j^S^tf bi^So ^{ftClfi. rfT 

?t^*fflJ3S imx.i-£. :^li0DH5a. TBI. LE392, XL-LE392 XL-lBlue 

m) i^mA^tl^o K^^t^«(C2gAi-'5;^fe^ bT{:i. Sambrook, 

J. h, Molecular Cloning, A Laboratory Manual (3rd edition). Cold 
Spring Harbor Laboratory, 16.1 (2001) le:|Bife(75lgib;^7 7l'V' l> i^fe"^ i/tfilg-fb 

m^i-^. KDNA^) izmm(Dm^^^nWii^x'om^^-r^:iti^x 

•15 ^X^m-t^^Ltib^X'^^o ^—(DMcWmtl^Xlt. :kmmm^ 

(D-f^?:^^ KirUTx ^A^i-t. pDONR201. pBluescript. pUC18. pUC19. pBR322 

nn^x^f\.\t. $ijps7fe^S5«^?i,-<^ ^-t^ai^-rs j: b i-^inii^-rs :i t 
^20 ^(D^%m^x^^\-m-M.m^-t^^hii^x^. i.^mm.ii^^^<o^^m^^x 

25 M<^ai^^^^^?i.b> 'm^(o^i^y<'!7%-^^m.-t^w^^^-t^i^<ox^f\.\-tm 

iZ-W^^fK-fl^^t^. mX-i-t, ;»climffi^il.-<iJ'i?-^ L-C. pQE-30. pQE-60. 
PMAL-C2. pMAL-p2. pSE420 ^ U < . ^e>l^Il.-<^ iJ'- i: LT pyES2 

{•^yti'ci--7y{.^L7.m) . pPICS. 5K, pPIC9K. pA0815 (i^±t°^TjR) . 
^^11,^^:7 tT pFastBac, pBacPAK8/9, pBK283, pVL1392, pBlueBac4. 5 
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t I 

ism^^ ^-commit. mmi^mRxy^m'i^i¥m^!i^''mt U7i^v^ Gateway i^:^ 

y^M. (■-r:/t'hnv^ai:/^±) ^ffll^5^iv^o Gateway A ^(t, PCRM 

. mmm^ (:kmm. femm^) •t?^DJ:v^„ ^yt. t h He La. 2 

9 3T, SH-SY5Y) . ;^ Neuro2a, NIH3T3) 

MmM^^^^mmt \^x !^\^^^ :i t x 'o ^^M\^^\^^'t^M^^ir^:^mm 
25 btL^o ^(owiMst^h\t. m^mbx^xmrnimm. mz.m\MM^m^-r^ 
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I % 

mW (DH5a. M15, JM109, BL21 ^) , ^-g: (INVScl (ih 2/>57 D -fe^Jg) , 
GS115, KM71 m±^°^Tm) ^£tl \ m^^mm (Sf2K BjiiN4. J^J-f =4*41^) 

^ ^IfP^i'i? ^ffiv>:5c: ^y6Sx*^5o ^afe^fflJiSi: b-r^ffl®. #l;i;'cJ3iM^fflv^S 

So ^ii^fer/^:^ 5: bTf*^ E. coli -trf:^:/^;^ 5 KpQESO, pET:5^{ipCAL 
mV<i-i^tlh(DAi:'^m^m (pQESO. pET XfipCAL ^®^/^$lJPIi#^-eM^ 
UT#bnS DNA h) m-mxn-^y KpYES2^b<}i 

pPIC9K;6S^ ^fcm^mS^Xi-i^y:^^ K pBacPAK8/9 ^;eiSfe(f ^jtl^-So 
25 ;*:^igo-<j!7i5'-0$fii?itll^^=' Ki^.i; LTf^. ^ K>' (ATG) 

;dS^!l^^tL-5o t.tz. m±=' h*>ti.xn. #ffi(D|^jl:=> K^- TAG 
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I I 

^ti^) ft. '^^^A^<D:}o'm^m^-'xn 0 ^ t7!)'^x-% "tmm (e. coh, 

Bacillus subtilis^) (O^^, m^it Cohen h(D:^m [Proc. Natl. Acad. 

Sci. USA, 69, 2110 (1972)] , h^lfy [Mol. Gen. Genet., 168, 

^ 111 (1979)] ^^^^t'x^-hfe [J. Mol. Biol.. 56, 209 (1971)] {ilioT. 
10 Saccharomyces cerevisiae (D^-^f-^, -^ll;! Hinnen ^ ct:)::^'^ [Proc. Natl. 

Acad. Sci. USA, 75, 1927 (1978)] -^y^^^Afe [J. B. Bacteriol. , 153, 

163 (1983)] {cJ:oT•?:tL■e4^ff0Kli^-rsr ^;6s-eirSo mmmmcom^i^x 

. —yy^ ^ [Science, 227, 129 (1985)] . =!^U^ hPTKl^- 

v-a^fe [Nature, 319, 791 (1986)] \^ii^X. m^\-t 
15 Graham [Virology, 52, 456 (1973)] , AJ^ISO^-g-ft, m^\'f 

Summer P>0;fe-5£ [Mol. Cell Biol., 3, 2156-2165 (1983)] \<1 X-oX ^il^i^. 

(3) :^^m(D G34 mm <^:^^^:^n 
'20 -t^mm^^^^^ ^ti^^^m.^^^^^ tx\ mm^mmmi^ 

^^i-S ^ V -<:/5^ h^^mmRrJmmi-^ c t ib^x% So 
X 4 (Dm^T $ y MlE^iJ MM ^titi G34 mm ^ ^Mxh^o - 
25 fA^KJit^ 

rN-T-fe^7V-D-;tr^:5' hf-^ >' (GalNAc) J ^(D^-^W^Wib^h 
rN-T-fe^;^-D-iJ!^yV=ii^5 (GlcNAc) J ^^tsSL^WmM-^ts^^"^ 
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5 y-^ V-^^ly (UDP-GalNAc) Tt^V V." y N ^ (ADP 

-GalNAc) . ^"7 y ^^^-]<i-T±^J\-^''7 ^ h^^ly (GDP-GalNAc 

) s Rni^i^^J^^~-^)l^^-l<i-T±^Jl^:)Syi^ V-^^ly (CDP-GalNAc) 
-^«tL5„ ^m^fiim-^Wmmt^ UDP-GalNAc T'feSo 

10 UDP— GalNAc + GlcNAc-R UDP + GalNAc- /3 1, 3-GlcNAc— R 

ttrfS GalNAc c^S:^#:S^^:i^ N-T-fe^/W-D-:;^^^^^- 5; i^T-fc !9 ^ AM 

^/c. TIS»1^!ll T'^bi-L/ct h G34 iJ'^^^N'^W (AMS^fctt. iB^iJ#-i- 

^W^Wt-t^Ws^s Bz-i3-GlcNAc. GlcNAc- i3 1-4-GlcNAc- iS -Bz, pNp-core2 
^20 (core2 = Gal- i3 1-3- (GlcNAc- /3 1-6) GalNAc- a -pNp ; ^^^^TIrH^) ^ pNp-core3 
(cores = GlcNAc- i3 1-3 GalNAc- a -pNp ; ^.TWiWi^BLXl TpHp-coreQ (core6 = 
GlcNAc- )3 1-6-GalNAc- a -pNp ; UTWim) ^(Dnmm^k^7jk-t . ^ L < {4. 
Bz- a -GlcNAc S.t/ Gal- )3 1-3 GlcNAc- iS -pNp ^©fs^?St4^^ ^ /^V\ MfC-^ 
n?3^tt^J:b|55i-5 pNp-core2 ^t>' Bz- ^ -GlcNAc -^(D|5^Mtt;6^#^S(Cii5 
25 <. ^|#{c:pNp-core2 ^(^^#^'l4;6S:§r;ijj^V\ GlcNAc- jS 1-4-GlcNAc- /3 -Bz, 
pNp-core3 2^1/ pNp-core6 ^(D^^^ttfi J:biS^6*){£V\ 

*tc, Tl5|l»f)4Ti#^tvfc-^!>;^ G34 ^J'^^^'^i^K iH^iJ# 
^4^(D7 ^ 5t^h't(DC^is^%X^(Dm'[km^^^^^) Bz- 

j3 -GlcNAc. pNp-j3-Glc. GlcNAc- j3 1-4-GlcNAc- jS -Bz. pNp-core2. pNp-coreS 
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% % 

^t/pNp-core6 --cD|E^?Stt^^i-o ^tlh^^^ ^tl^-t ^ t . Bz-jS-GlcNAc 
\Z^\f^X^^^\^t^M'h'0i< > oV^-C.core2-pNp. core6-pNp. core3-pNp. 
pNp-/3-Glc. GlcNAc-i3 l-4-GlcNAc-j3-Bz (Dm\^U^W!^:d^Tt^^o 

7'<^*3;$:0J^ffl*|c:ioV^T. TgIcNAcJ i-iN-T±'tJl^-D-i^J\-=i'9-^>m& 
5 ^^L. rCalNAcJ ftN-T-fe^y^-D-;if'^ M^^ ^'BS^^b, TGIcJ 
fii?'Vl'=i1^ ^ ^^aS^ TBzJ f^-^^^v^/l'S^^Us TpNpj h n :7;c^ 

yi^S^^L. ToNpj h n 7:tc:^yi'S^^L. Tt-j U =i K,'^ 

^ ^fc TaJ S-tJ^ rj3j {i3»iSl{S:(DfulBi/y =^v^K5g-g'(^Ty-^-^^L. 5{ii: 
10 CH20H3^fiCH3i(7:)j3lBM^;6S h^V^'.fD^c^^ Taj , '>;:^t^'^cD^ T )3 J 

t b G34 ^:/^>°i>Wt-Mi-^^f4(-J:S i:> IgjiM^?^^ UTfi. MES (2-^ 
15 HEPES (N-[2-hydroxyethl]piperazine-N'-[2-ethanesulfonic acid]) W^'^ 

^mmm^-ii ^ ?g p h . mes mmm *5 v ^ -c . ^i/^ < 1 1 ph 

5. 50~pH 5. 78 ,#ifi-C*^S'tt;6Si^< . <SkV^•T?pH 6. 75 ; tl =^ 

'jji^m.-y h y AM^K^^^-:fev^T^i^ ph e. 2 ph 5. 0 #afi^-e ph ib^^b 

'^20 $</.e§<D{C#oT^tt:6S±#bpH5.0^^^i£T'ft>b?&tt;^|5i^<. *fcpH 6. 2 M 
ifi;6>bpH 7. 0#ifi*t?pH^ife#6^(CStt;6S_h#LpH 7. 4 {^iffT'lSf^ h — ^ 
; HEPES ISW(-*5V^TH. pH 7. 4 H^^-h^h 7. 5 #5^^ ^ ;^ 
V\ HEPESifMl^f^pH^t) 7. 4~7^ 7. 5 -t:•*^?^V^^^'|4^^i- 

» V^-ftt^^i^MO#'^i>. pH6. 2-6. 6 (D^l^T't^^gf^^i^. ftiKDpH^ 

18 



I i 

♦ • 

GalNAc^S^ GlcNAcaSf- 0 IS ^ V =^ V'^^X't^W'^'t ^ :i tt^X'^ . m 

15 ^v^^^^ttP^T^ ymiB?ytj:+BiRi''<eiJ' WN-i?KT'fcoT. ^ 

^20 '5t<DT'fcl9#'5o *:/^2^^PJ<^-^!^7:^ G34^^iJ'i^/N'i^^{i, L < fiiS 

^i^c. -m^mm(DXo^j:±mmk^^-r^^>y<^^mc:j^\y^xi-i. jiters: 
^>y<^n(7)'piat. ^n^±m.i-^±mm(D^nm(Dm\'^'^s ±mm. (ecotype 



I t 

. ^ b < nmr 5 y mMB^ijfc: i ^ u < nmmm<DT ^ j ^-timx^fy.^ l < 
5 GicNAcasic ^1-3 iJ'^y ^^v^ K5^$-^-ete^-r§^t4^^-r-5^^^?>^^°^:7W^ 

^ fcT^ ymia^y^^-rst><^;65^{-^!T* bv\ 

'lO JtfS^c^oVNT r^5i!cili!j ^rft. b< 1 ~2 0 0{il. J:^$f^b<(^l~ 
1 0 ofsi. ^ btCct ^9$?^ b< 1 ~5 ofii. b< 1 ~2 ofii-efes 

* b< 1 ~ 1 o#i-efos„ 

20 



I % 

« « 

t)7^^P v^-(^l^V^<2^^0 j3 l,3Gal fe^^^^fi 3 0%(^|R)-'l4^^i-^ (± 
5 tt^ i t) L < «/>/^ < ^ 4 0 %(7?|^-t:t. L < «^J^V.f < <!r 5 0 

15 ^;h^"CV^S Lipman-Pearson ?£(Lipman, D. J. & Pearson, W. R. , Science, 277, 
1435-1441 (1985))^^^ UTV^ao *ilP^*ffl»(-*5 V ^T. ir h 

Altschul b(Nucl. Acids. Res. , 25. 3389-3402 (1997) ) (Cffigfe^ 
BLAST :7°n A, ^ Pearson ^> (Proc. Natl. Acad. Sci. 
USA, 2444-2448 (1988)) (^:s^4fe$t^TV^-5 FASTA ^ffiVN-CiB^Utf ^^itgS 
'^20 ^i-Sr i:6Spjf|-cfeS, ^^7"n^'^i^fi, -f^iJ'—^^ 5/ h_hT- National 
Center for Biotechnology Information (NCBI) , fc^V^f:i DNA Data Bank of 
Japan (DDBJ) l> h IJ-ffi-f 5 ^1 ^ jO^'^fg-Cfe 5o ^^xi^^^^yMZ 

mxhho 
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t 



% 



mm^mmh\^<i-i^m^mm^^/ux^^^:zti)mt.\.\^\ mmmti^x 
15 pM.^m. mmm.m. r^^m. ^-^^^-it*- y;^;— . ^zfh>. 

7X^^by^i^s i^'fb-^^'^e^'^A) , t'i? 5 >SM. Jtc^^^k (FiixLtt*^ ^^i^- 
:$:m^^(Dmm^ Wit. ±mmmm^j:\^^L±^m:^^bUT(DXo\::'Lxm 

1 o~ 1 0 0 muu^cD h y y^mmm. v i^wtmmms he p e s,^ 
ME sMMT'ceif'o^ti^fto pyntm\^-^hmwrm\^x<^xm^£^^\ ph 
5. o~9. oc7)t5ffl;6sg* Lv^) izmmLtc^. m\'^^m±mmicmLrcjD^ 



5 



(4) if^m(DGZAmm^'-yy<^W(oM-mRx^nu 
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t % 

s^tmm^^j^mi^. i^m^m^n^o ^^mmmmm. h^\^^m^m^mi-i^<D 

^ m^^t)"^ S ffi 1? ^ J; V ^o 

•20 i^Rrtiii-5^tg^^Ufc-<r9^ FT'*>So 

^Ml^-t?{«tgbTV^;5 15—30 T 5: ymB&:^^hfJ:^^yf- K : ^!l;t(f OmpA. 
OmpT. Dsb^) . y'uT^ l^^t—^ f^. -fx2^y(:yk (^fe:/ K li^mBJi^BIS^ 
25 0«^^^-C^^«|^ 42, 00O(75iJ'i/^N'^«) . i^^/W^ S Is^^^, His 

^ (t;^5^v^^BS^ 6 10^M-<TiBbfciB^iJ) ^ myc^iJ^ (cMyc iJ' V 

. 11^^" (genelO ^^/^V^c^:^^J)(D 11 T ^ y SleaSd^b/^ 
^ Z^^" mMm^%^k^%(0\hT ^ JWB.'^t^hfl^) . HSVi5'^% pelB 
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t % 

* * 

zm^'^f vriS-g^ K^-r » ^ ^-lac/biu (jq ^iJ'^-^— if) s /3- 

5 gal (j3 iSy ■!7 Vy¥—^) . luc (/V-v-^ ^— If) . HP-Thio (His-patch 5^ 

. Fn (:7^:/p;t>i5^5^>'^:9^-<:7'^ K) . gfp K) . yfp 

^.m^fe^^^^K) . CFP (v/TV^^-<7°^ K) . BFP (Wfe^^-<7'^K) . 
^ DsRed, DsRed2 (^^^^^fe-^'T'.^ K) . MBP (-v/l^ h — ;:^;^'a-<:7'^ K) . LacZ 
10 (^i^ h— ^— ) . IgG (:^;Si5''n-7''y > G) . Tt:^'v^>'. -fx^j-^ 

. S ^Wmn. His iJ' i/. myc ^ FLAG -<:7"^ h\ T7 iJ' ^\ Si?' 

15 HSViJ^i/. pelBXtiHA iJ'iJ'';?!^ it-e^X^S^j^fete: J; S;2|s:^PJ(c:#,'5^l^ 

(^IgJis WM^ei^J: 'P^B.^^.eSr L< . m\'¥LkG^y=^Y (Asp- 

Tyr-Lys— Asp-Asp-Asp— Asp-Lys) ^ (T^li-g-^ >'^-^^ L"C#S cD;e)S^ Si 

®®-es^6T^^^-cv^6/c^6^^ bv^o ±isflag^7°^ Kfi^^^ici^tJltt-efo 
o 4E11 ^^r^^tb-5^>X5:^N-r:/y k— 7^3^1^^115.011,912 

'fffi^JRI^^^^^(7)#^STX\ FLAG-<7°^ KtC,^-^-r5^y n-^/lx^^^H 

^-r^o 4Ell^^-r:/!; k— =?'^iaj3St5^(i> ^k^^hb 9259 Ti-> tt^i;;^^- 

25 ^-^Zf ' •^jV'f--^^ • 3l/:i7v/3>' (American Type Culture Collection) Id. 
^f^$i^TV^5o FLAG-<:7°5=- KlC^-^i-'6^y ci— ^/^t^C#:fi^ Eastman 
Kodak Co., Scientific Imaging Systems Divisionx ^^5^;^7 y h 'J'H::^ ;=l — 

PilLiI«-CBm'5lBET?fcoT. ;6^o±x!i<Z)FLAG-<:7°^ Y t(Om'^^ ^^^-^^ 

24 



I % 

LTfi. pFBIF (pFastBac (-T V t' h n v^^i >^^±) FLAG ^Zff - K = — K-f" 

■ho 

(5) :$:^m(D G34 mm ^ n^mm-t^m.^ 
x%^o bfc:a5o-r. ^mmi^. G34 mm ^ ^(Dum^^ii^ h->^\zhm 

o 

25 



t » 

t^'CfcSo Kennet , Monoclonal Antibodies, Hybridoraas: 

A New Dimension in Biological Analyses, Plenum Press, New York, 1980 

(cJioTjUiib. ^bTIH^-r-Sr i::dSpjfg-t?fcSo r 5> U;fe/^-r U K— ^,^B 

15 m^^wp^^^t\^^^nM.^^-r^o 

oTii^-5Ttg7'iirCJ!^|g'g~^Jt«^^!lt-«^ Fab*3j;TJ^F (ab' ) 
'20 2^|^B.g<^in:^*:fi^ in vitro :S.TJ^ in vivo ©V^-f tL{C*3V^T tj. :2|s:^P^(^ G34 

x^x G34 mm i^'i^y<:^wxit^(D:^v^y'f- Y='m)i^mm^^^ti,^h^m 
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I t 

7b^h±\:^^±^^^mm^mm-t^mti\^mi-?)T y±4\z:^6\,^x■hm^^^mx- 
h^o :i 0 l^fcinmt^ in vitro mx^m-t^f)^y.it in vivoT'S-^LT. fet 

5 i^^±^\^tcmm^X':>xi^^^ti^±mm\i^mmu%^o t^oT. ^^m\^ 
fj:M<Dmm^p^^mfiW3m^in vivo^-^-t^^t^^t^x:^^'?, —m^^ 

(6) ^<l::^^(Dfci6<D7|s:^P^cDl^®f 

y-efcSo ii#icia^ij#-^ 1 (o^mummni^m.Bi^^=^~ K-rs idrna s^is 

(D^coT% ^f^G34it'f5^t^;^— :7°>'y— z''Oi5'':7ix— (orf) ^i^^-at? 
— gB?U#-^ l X« 3 (D^l^SSB^iJ;?)^ ^31tR $ ti5gifM(^tl35>ia 

^ij c^Wimmmhm^xh^Mm^xh^^^t^-t\^m:}om^^^\^x'^'^ 

27 



I t 

^ (A) ■^^m(o-:rn—-:f 

tbb±^SiB2?iJ;?»^b51}^nSii'-^.e< .b^+^^ils ^?*b<f*i u 
15 tb^o 

-^20 h ^■7"^;'-^c^^ev^, gE^ij#-i- 1 x« 3 omsiB^'JjO^'b^'^'ie < <b t> 1 5 4&a~ 2 0 

MB^iJ;6^bai{m5 5 0~ 5 0 Oi^S. J; tJ^?^ L< « 6 0~3 0 0 b ^ 
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% % 

^i^^#b:^c;^g^:7'n— b-C{^.ffi$:h.SC: ar;65T'# 

2^^PJ(DMIife:7'n-:/(i, G34 PCR tiiHSi^^migXf*^ 

1 if'tD4gS#-§-5 2 5 - 5 5 6 <^+g#^tC^i^-t-S) /6^b^ce-5:^U 1^:^^ 

(B) :^^m(D-:rj^-^ — 

a) ^mn(D^^-^^^+i^^&^±s m^l 5i:^&^:X±. ^f*b<{^ 1 7±^S^± 
. J: t^^f* b< «2 0:^aJ^Jl±T'fcl9. 5.0 5 0 :^Si^ATT'fe 5 :: <t ; $ b(C 

b) #^^cf'<^G + C©fiJ-^;65 4 o~7 0%XhhZt ; 
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I I 

gB^iju^i 5 i^ti^ti, m^m-^i^<Dm.Mm-^4 s i - 5 o i (D^EmRv^m. 

S##5 6 2- 5 8 KDn^mi^^Sm-r^) :^^h^£^—m(D:^V X^ir'^Y 
^ /iis^jf G34 -C(tia^iJ#-^i 7 <biBJij#-§-i 8 (^n-^'ns 

10 ifi^lJ#-^3 4^c;0±^S#-^4 8 1 -5 0 1 <^ifi3?lJ:S.t>':^S#-^5 6 2 - 5 8 1 (D^i 
(7) ;*:|gP^lcJ;5«'fb^^;^& 

^mmcomt^^m\z^\^^x. Mmtt^^mn±%um^-^\'^x(Dmmm.n. 

tim. mK.i-im'^mm\^^i'f^mRmA(DW-i^m^mmvx-hx\'\ 
nm^Lxmu. -w^^s mm. wm. mm. ^t/l1J3^Jji^c*5v^Ti^vM/-</^o|§ 
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I % 

5 :2^^^ife{c*3vvT. ^^^umi^-^\^^x (Dm-^m-^mnm^ t i^tmvx^MA^± 

^ v^mi^^^h^^^un^mm^\zi^tii-r^:it^n6^tLx. m^^t-r^tm 
'10 mm.^x<oM<m^-r^^j:t\ 'sm^jt>\:^xiiMiz:m^&m^^i-f^^t-;b^x^ 

-i-if— ^^^(DJ: 5 ?t^^^#^cjll^-cfe5€-a''^^:7'y iJ'VHf— v-a ^^^^ 

. ^tih^i^m^^^^mtm.^^io^xh^^\ 

25 (B) PCR^j£?fe 

^^-r-<^i5¥M#)'^^(^ G34 (DmRM it. ^(o^mmu^hmitti^m^mi^i 
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I % 

mtfj:*:)y'y^'^s^m(7)^mm^7!)^^ik^ tnM^i^linm^tl^o pgr TOBff^ 
'10 * (GAPDH) . ^ -T ^^>-^=^~Y-r^mm.^nmtv.x^m\^. mwm^m 

*-f ^ c^;v^<, tuts 034 (D$g^i^--^/i'tcov^T<D?|iJ^^it(^. JiiliUfc J: 5» 

fcmRNA^.#:-et.x mRNA bfc c DNA J: V>o mRNA ^iiiHi" 

15 fE5z!iO:7'^-f'-v— ^^^V^fcNASBA^Sfe(3SRfe. TMAy£)^gg^Ur 

'bJ:V^, NASBA ?'i^#:(iJlI^OT?fo 19 . J.o-?:C7)/ci?)CD=5r:y h tiTt?M$HTV^5<^ 

. ia^ij#-i-i Q(D^mun^^-r^) ^y^^^v t^^ii^ 

^tc. :^^mmi^tirM^j: PGR mtvxn. ^m^pcRm. m^^^-^ 

y^ii^m(Of:L}sh)(O R1-PCR^^ ^46^ T/l^i? A PGR fe^i^^if btLSo 
25 RNA 7-r:^7 y-^>E^^^t-S^46^y T/l-iJ'-f ART-PGRfeft. ?B"J^^^;ei5ii 

K:y h7'D y D N A-^^ i^'.n T i P 7tt<ii^(^flfe(D DNA ^iife^il^ 



I % 

(C) ':iS?^0^;imtcM-rs^^& 

10 m'^^^(D in vitro ^mS^^WMU^^^i^ti^o 
^20 mWi. in vitro (CPS Pj-f in vivo Xli ex vivo fit3!S|- t)-^*tL'5o 

(8) 
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t % 

h-v'>>^^#^i- s:ii;eiST'#6 (^wy7#Bi) o 

5 ^fc. SliaTil small interfering RNA i il'^^^?l^rp$iJ-t-S;^fe 

59 (T. R. Brummelkamp et al. , Science, 296, 550-553 

(2002)) . ^(Oiio^i<ik^(o:)5mz.-^^^^^^ J y^T^ 

^ G34/2':i'T'>h-^!>;^ r ^ ft. i|#^c^ii^^^-^(D 034 it^^<^ 

j:l9#?3nsy y^T^ b-^e7;;^^^V^TG34*3j:-a?mG34 ;6S'g'^i-SJ»||(^dr 

^20 my^^i.. ^l^m^. BWi§^> g^^T»J^) ^JtKJi-^w^kJ; !9itlie^;l^tg 

25 t?*j^^^^it^^/T^i-o *fc:$:^PJ©^^ife«. -^i^^tDSy^ftt^Jtl^J-t-sr 
t \z^miir^(DXh^ h . mmt^^'^cot^m:! PGR ^(c J; o Ttiipg $ ^^fcl !9 
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% 



in vitro (D\y^TM^^mi:>-fs G34 ©mRNA {^^ -^5 A/(^ ^ i , ^(DmRM 

+-mJ3i. ^J^M> :^J^^ urn, nm. ™. I^J;1ITI»^ 

^ . wii^ i'Jw^ -frM. ftm^ Su5:i0. ^^-^^ i^^yj^. 
10 ^ b< (^^M:s.u^i$-cfc5„ 

:*pJrr-E»^-*3v^-c r^iij^j r^^j >ffiff Jcji. ^tii. iiifrg^ 

. mm^s '»»^> /J^^^^ :^j^-is. ^mm. ^jii^. e 

mmm'] 

mm 

25 ^ 3:^^i> ;^^^^^6 (jS3GalT6) ^ i> ^ - LT BLAST :|^^^ff 
m^hf'B\^H^:t-yyV—f-f:y^-7l—M. (ORF) 1503 bp. T 5: / ^ 

^iE3?iJ/i5=i- Ki-^^^t)^ t h 034 LfCo 
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(9 s tulS j3 3GalT6 t O+SHHtli^^^lB^lJT' 47%. T 5 ^ ^^IB^lJT' 28%T'fc^ 
„ -^fc. iSSGalT :77 ^ y-^-^^^$ttTV^^ 30(^^f^— :7^T^^^^^LTV^ 

S o 

m'^^^m't^\^\-iMJm^ 1 (0<p-fi: < t-h ^ 3GalT6 ^ J:b$i56^*^ n v^— ;dS 

10 - ^ bfco 

b h G34 it-S^(Z)PigLg)^7r■BJI^-eg:)^mo^lf^ 

G34(D36mT^ y^:^^h C^^t.X(Dm^^^^FLAG Protein Expression 
System {i^^-^T yf-^±) ^ m%W}!^^MM^^m.^i^ i$' — 

pFLAG-CMVS (Citfe^^A b/Co pFLAG-CMV3 ^^^^i-Hftf. n — ^ 

15 1^-r h^^LT:i3i9 . g 6<)jt'^^:S:TJ« pFLAG-CMV3 ^$|JPS^^^S bfci^, ^-f 
3 lyRJt^^n O^t-CU pFLAG-CMVS tC2»A-T5'# 

W:*^b#b;h./c cDNA D Marathon-ready cDNA) ^mW.t 

US' T/^-f-v— (G34-CMV-F1 : ia^lJ#-f-5) i: 3 ' :7°7^-^— (G34-CMV-R1 : 
BE^iJ#-^6) *ffiV^TPCRS^^:^^^fV^. S6*J<^DNAKfr>T-^#:^Co PGR ?*fi 98*0 
10 55*C 30 72*0 2:9-^ 25 lll^«9ai-f ^#T*tfo/Co -iErLTPCRil^^ 

^^LfCo ^:C0PCRM#I(l$lJP5^*1^^ LT5' -(Rijfc: Hindi 11. 3'ffitC 
BamHI ^^-f^o 

:i (D DNA ifr^T- PFLAG-CMV3 ^^^UmW^Xh^ Hindlll RXI BamHI (CT^ 
25 Sbfc^. ^^S^^^^^-^t. 7-^y--^3 ^--RJ^^^^TP w^T'pFLAG-CMV3 

0DH5a) .b^^-^L. t-hv-3-/i5^& (42°C. 30 #) T^t-v^y^^ 
LB *3^i:$l-t&{cMV^yto 
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% % 

-r/ca^i^— ^/^^v^Vif-'JCj; 19 DNAga?iJ(7)?S^^Lfc^. ^iJ'iJ'- (pFLAG-CMV3- 

G34A) ^ttiii • mmLfz. 
fc hmmns^^mmw 2937 2xio^m^im.±imM^'s^ts:\^^ m^t^^^ 

lf.skm A 'O (DDMEM mm (-f ^^t' h nv^^^1±) 10 ml iZXMM}^. 10 cmv'-f 
5 ^/v^^fdfilt^ 16 Btfs^ 37°C{c:T COj^ >=3r^^— i?{c:Ti$« bfCo pFLAG-CMV3- 
G34A (7? 20 ng 2§^t/ Lipof ectamin 2000 (-^ f h D 30 /z 1 ^ OPTI- 

MEM (-r^'t'hciv^a.V^t) 1.5 ml t^^i^^UV. mS.iZX 5 :^m^ 

10 =35^^^— iJ'tCTt&^b/cio 

_h?t 10ml fc: NaNj (0.05 %) . NaCl (150 mM) . CaClj (2 mM) . JrC FLAG-MI 1/ 
i;'^' (Sigma tt) (100 At D^^-g-b. 4'C-r— ^ti^sbfco Ig05g.il>b-C ( 
3000 rpm5:9"> 4*0 ^ 2/ h ^|h]1|X 2 mM O CaClj • TBS ^ 900/i 1 AP;iT 
Wim>L-^M (2000 rpm 5 4*0 ^ 1/ 5/ b ^ 200 m 1 <^ 1 mM CaClg • 

15 TBS ^^i±m^(D^ ly-^ Jl^. (G34 mmm) ^ b/to $|3^SDS- 

PAGE ^cJ;^m^^t!]^-ov^r^^cFLAG }A2-^jv:t^\yi^'—^ (SIGMA i±$^) 

^20 t: h G34 jtfe-^^<^giA^fflia^^^^ ^<^jf A 

G34 36#T5 CT^C^T'O^tt^i^tr GATEWAY i/x^-rA (^ 

hni^rc^^t) (^pFastBac V ^ i> ^y^±M) {cMiZ^^s $ b Bac- 

to-Bac (-f ^'t' h K^^t^L/Co 

(1) oi > m; — ^ D — 

25 Kidney ;«)^b#bK/c cDNA ^ :y'T y ^ Marathon-ready cDNA) 

M^U5' (G34-GW-F1 : iB^lJ#-i-7) 3 ' T/y-Y-^— (G34-GW-R1 

:IE^iJ#-^8) ^^V^T PCRSj^;?rtf g ^(D DNA Iffit^^fCo PCR 
98^ 10 SS^C 30 72°C 2 25 EM 19 3I-r^#T^7o fCo ^LTPCR 



t % 



, PD0NR201 1 u 1 (150ng) . RJtMWM 2 ji 1 . BP ^ u-t—^ mix 2/i 1 ^ 
5 25''CT^ 1 Btrfl-Y h bTtf ofCo ■:7°n x if K ^ 1 m 1 :?)Dx.T 

MiSS DH 5 a . TOYOBOttiSi) 100^ 1 <t jil-^ k — h iy a 5^ ^O^, :^7-:h 
^-f iX^'^-^tP LB > (c:* V^^Co 

10 4*!)^^— ^Jr^v^^cJ'lClJ; 19 DNABajlJi05ilf^^b/c^. ^i^iJ'— (pD0NR-G34A) ^ 
m^^?}W.(Dm^m^LX^:h^ attl ^W^h(DX\ IR^p-T—^ (^A^J^^r — 

15 iy(Dm^mmint^ ihf. xis ^^-^uytt^t^) ar-x;^^"^^— ->3 ^/^iJ^ij^- 
^-f o^,:/ h y u-^- 1 ;u 1. pFBIF^O. 5m1 (75ng) . LR ^J^?^^?^ 
TE4. 5/xK LR ^o-:h— t'raix 2 1 ^ 25°CTM ^FflS/^: :7"a7"-l' 
20 ^ K ^ lMi;t»P^"r 37*C10 i^dE^^-<-> L-C^;^;^i^flT$i^/c (C<7? 

m^;i^^ST-pFBIF-G34A ^dSj^J^K^n-S) » pFBIF It. pFastBac 1 {Zl Ig k > 

^'-yjx^um (iB^ij#^9) tmmm<D¥LkG-<-f^Y (iB^ij#-^io) ^ah/c 

tjOT% Ig/c >'^^:^M^1^mm\^ir^tii^. FLAG-<y^ 

Kf*mi^CO:^cJ6#AU/c^>(DT*fc'5o FLAG -^^5" K(i 0T3 (ifi^lj#-^l 1) 

25 ^^§y^L. ^7-r-v-oT2o m^m-^i 2) 0121 (ia?^ij#-^i 3) izx 

oT#bnfc DNA Kf^i-^ Bam HI t Eco Rl T^A UfCo ^ Gateway SB^U 

^?¥Ai~5/'c:i^^ Gateway Vector Conversion System (-1' > fc:' h D i/ai 
^M^^X Conversion cassette ^P^fhtCo 
^(0%.. ±15^1:'^ ^^^» (11 /zl) ^^i/t'x^' b-tyw (:^M0DH5a) 



% 



V^/Co ^B='ti=.^^tV. a^PCR -eg6*)DNA ^?t^L. (pFBIF- 
G34A) ' n^X^fCo 

(3)Bac-to-Bac ^ KOj-^^ 

5 ^V^T Bac-to-Bac v/;^7^A ('f h n v= V^T_hfE p FBIF- 1 

pFastBac ^(DrH^T'ffim:l^=fT:bi±. SiL^«4^T'±i^-6Jtg/^y<iJ7 5; K(Bacn)id) 

tci G34 ^(Dmmm^ii^A'Lfco 

:i(Dxy:^y'J^i-±^ Tn7 (Dmm^^S^flJffi LT. 5 K^'&tf^'^M^ ( 

^ DHIOBAC. ^t"' haix^^^til^) g 6<]jta^^^f A ^ i^/c pFastBac ^a^A 

lacZa'fe-^;6S-^^nT*3'9. -S-*^/^* (JfA^.eb) -e=iC2=.>- (^fAfct) 

ip-t>. ±l5J»M-<^^— (pFBIH-G34A) ^ V t°7^ h ir /V C;^:^® 
15 DHIOBAC) 50^1 tm-^V. t - h v- a :y ^ ^SO^. v-V, ^^''^iJ'-v^ 

t^ly. T h'y^^ ^ ]} l^. Bluo-gal. :Rt/IPTG ^-^tpLB :7°lx— H 

e ev^^a=^ d::!-^^ bfc±t*b, 5 K^ii]iixbycio 

h h G34 3tfe^^-^tf^-<^ ^ K(^MA^J8a^t^^A 

/Co 

IP-^ 35nim <Di^^—UiZ Sf21 Jf-ffllS 9x10' ml {^^^'K^^ts Sf- 

900SFM (-1- 1"- h n t^^oi ^-^tM) ^AP;t, 21°CX- 1 B^PB^i^* LT«^^* L 
/Co (^^^A) *Si^Lfc ^-^i^ 5: K DNA 5 /z 1 JCfctife^lK^-^* /.eV^ Sf-900SFM 
25 100 M lJP;i/Co iMM'e,) CellFECTIN Reagent (^f ^t' h nt? 31 6 m 

U:I*t^^^W^-^*/c^V^ Sf-900SFM 100 n 1 APiLfCo ^(^^s ^?^A*5j;i;?^ 
m^^Tm^'-l^^X^X Ab':^f^. ^t^-C-l' h L/Cc L/c ^ 

•b^m^LT. *&?I?^^BS?I LT^it^W^-a*/.£V^Sf-900SFM 2 ml ^;DP;t/c 
o ?^?tA <ir^?^B ^^^g-g^LTf^Mb/c^^^^dipid-DNA complexes) tCja^i^^^ 

39 



t t 

. :f^3§l?bfc lipid-DNA complexes J^?^^^JIS(-iD;i, 27'C-e 5 B^PH^'t' ^df^zL^ 

Sf-900SFMig*?^2 ml ^jD;tT27'C-e72B#rBl>r V:3p^-<— i^a ^^LfCo 

i^mi^^miRLtLo w;h.^ 3000 rpm, 10 r^r^3S'C> ±m^^i\(D=^ zi.—zfl,Z^ 

T75 i^^:7^;;^=i{C Sf21 ^fflJB^ 1X10' ^Jl^/20ml Sf-900SFM (Wl^^WA'O) 

10 ^ 800 u I ^miJU UT. 27°C-e 48 BtPB^t-g* LfCo 48 B#Pb1^}C 

{z.X'O^mR^^m^^i^. ff^^mtm^W^\B\i^\^fCo ^ix^SOOOrpm, 10^PB^i^.L> 

T75tf^:7 7;^ ='{- Sf21 IBIS 1X10' |fflj|&/20ml Sf-900SFM {tK^^ 

15 ^'^Jlyy'^miOO IX l^m;bPbT. 27'C-r'72 B^P^^jt^Uyto t"^ 5^ 7^ 

f9 Jf'.BJ^S^t'JjiSL. ^JIS,ti:§*?^^lHli|XUfCo rii.^ 3000 rpm. 10 ^)-Pb^ 

AP;t-C. 100 ml m:^\^°'r—7 "7 7^^\Z:^f2\ 6X10' /^BlS/ml 100' ml 

^Att. 1 ml^JDLT 27''C-t?^ 96 B^P^i^^LfCo ±$#=^{- 

-io , IIBJjS:at>*i^«?^^IIIl|XL/c:o wtL^SOOOrpm, 10 :9'Pfl^'L^ JifS^rSUO^^ 

G34 C Wi^^^i^S^ 

±IEEg^l>^/l-;^?^(7) pFLAG-G34 ±?f lOmHC NaNa (0.05 %) . NaCl (150 
mM). CaCla (2raM) , ^FLAG-MI l/v?^ (Sigma tt) . (100 n D^^l-^b. 
25 —m^n\^tLo IgBii'L^LT (3000 rpm 5:^^. 4°C) h ^HUjX 2 mM 

O CaClg • TBS ^ 900m 1 iB^Xn^^'h^ii^M. (2000 rpm 5 4*0 L. •-^^• 
:y b ^ 200 UL \ (0\ mU CaCla • TBS \Z.W-&^^^\&\'^(D^:y:fjV (G34 
W i: LfCo ^15^ SDS-PAGE ^CJ;-51;M^S!)(-oV^T^aFLAG M2— 

iX^'—- (SIGMA i±$^) ^>ffiVNT!>^>^^>7""D 5/7"^ :/i>*^fTV^. g^ti^-T-S 
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I % 

5 (i)GaiNAc fe^^Sttf^;^^:^ y ^- 

o 

^'r<Dl^m^-^m\'^X. 034 GalNAc $s^?gt4{C*5tt5g^ 

"lO #:SK#Mtt(^OV^Tltt^b/Co 

TIESJ^?l^cDg^^SK(C{:j;, pNp-a-Gal. oNp-j8-Gal, Bz-a-GlcNAc, 
pNp-/3-GlcNAc. Bz-a-GalNAc. pNp- jS -GalNAc, pNp-a-Glc, pNp-/3-GlCs 
pNp-i3-GlcA, pNp-a-Fuc. pNp-a-Xyl. pNp- jS -Xyl *5 J: 1/ pNp- a -Man {-t^ 
TSigraatt) ^#>«r 10 nmol ,i: UTffi V^/Co fGalJ i fiD ->5f 7 h — 

15 rxylj i(:iD — ^->n— ;^?^S^7?:L. TFucJ ^}iD-:7=i 

— ;^BS^;^L. TManJ ^ --v>-/ — ;^3?^S^:^i-o TcicAj 

^ft^W y=^rhii-tM1^^^^) fi, S^do nmoi), MES (2-^/^:7 ;t i; y m 

(pH 6.5. SOmM) . MnClg (10 mM) Triton X-IOOC^d^d^S) 
20 (0.1 %). UDP-GalNAc (2 mM) ^3 J:t^ UDP-["C]GlcNAc (40 nCi) ^^?P CI 
tLfe: G34 5 u l^n;tT. ^ ^tC HjO ^^D;tT^a 20^ 1 t X^fc mi 

mm) o 
m 1 



25 





E (+). D W: 


X8 


E H. D (+) : 


E (+). D (-) 




5: 


40 


0; 


5 


140 mM HEPES pH7.4 


2: 


16 


2: 2 


100 mM UDP-GalNAc 


0.5: 


4 


0,5: 


0 


200 mM MnClg 


1: 


8 


1: 1 


10% Triton CF-54 


0.6: 


4.8 


0.6: 


0.6 


H2O 


5.9: 


47.2 


10.9: 


6.4 


1 0 nmol/ul Acceptor 


5: 


40 


5: 


5 


Total 


20; 


20: 


20 
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I t 

. m<m'b'^±m^W'^\^fCo 1 mlO?^^ y-J^X-l^m^^^. 1 mlOHsOT- 
2 |H]?$fe#UT2p^^'fbbfc Sep-Pak plus C18 Cartridge (Waters tti^) 

#)^?^mb/Co ^t±i^^^ 5 ml <7)?^^*:v'>^U-^5'— ACSII (T-^ v--^ i^-'^-f :t 

10 G34 pNp-/3-GlcNAc GalNAc ^|5^^i^2)?^'|4^ 

GalNAc ^ ^ Vtio Sf»^?Stt«. UDP- 

GlcNAc ^^^i^mMt b Bz- ;8 -GlcNAc Ufc^t. {i^^fj:< th 0 

15 





Area (X) 




0 




2.388 


Amm 


6:195 


^6mm 


13.719 



20 M-^j^^cD^^ .. , 

G34^^i?'i^/N'^Mt-J: •5'^^$n^»li«^t^COV^T. (D^-g-ff^^^ NMR 

^vT^JtW i:^ y='^itM:mmm) Bz-)3-GlcNAc (640 nmol) Ir^^MW 
^ LT. HEPESi^^^^ (pH 7.4. 14 mM) . Triton CF-54 (^d^p^S) (0.3 %) . 
25 UDP-GalNAc (2 mM) . MnClj (10 TaM)RX^ G34 ^^^^ 500 /i 1 JP;tfco ^ b 
H2O ^M^X±m.2 ml bfCo rtT)^;^;;?^^ ST'CtCT 16 BtPB^J^J^itfCo 

5 ^Pb^. 95°C-eiP?ai-6 <b -e^^S^^if it Ultrafree-MC ( 5: U >3<Ta 

— 0(^11 ^{^: 50 Ml <^5?^^5tte;:i7 7i^ ODS-SOTs QA (4.6X250 mm. %y 
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-t*5t^^±) ^m^^xmmmw-i^ h^'yy (hplo x-^^Ltzo mm 

itl ml/^, 40*Cibfc:o ^tib t'-i^^ (^MttJfi 210 nm tC*5{t-5Pi^^^^jitl<b 
5 ifr/c ^ tti ^ i^hMCo ^(D ^ ^^J5l U . ^t/^ltj^m s NMR (DUn 

NMR(*DMX750 {zf :ti — h =^ ■i^ :^^±) ^m\'^xn<^fCo ^(DBMs U 
mi-iGalMc t GlcMc-01-o-Bzi)^ dl-^"i^^\^tih(DX;h?3t^m^tltz (ID 
^ 2 A25:t;«lll2 B#fiS) o :i J: 9 {-^OKf tyttg^ ^ bTi^T<^);^;6^'^»f bti^ ( 
10 m2 ARUm2B t^izm3RXf4^0m^thtc\^^) = a) 20(^aS (A. B 
^i"^) 'fiZ:(Z)ji^(D t°;^ h 8. 4 Hz T^fc 19 . 2^<D\l°vy 

— j3 MT'fcSe b) m 3 4^1::;^ t°^,^-g-^^;6S;^$n-5;6S^ A{ij/V^=i — 

15 ^btu:rc/cJ?)t;iA;65^vi^/KD^'g'Ufc^ST'fc^ irr^ii^^So d) N-T-fe^/v 

^t}^^o e ) NOESY l:i B1-A3 <D NOE ;e)S#i^i-5o 

HI 5 f^. G34 J? n<Dm^T 5 y mSB^'J (iS^iJ#^ 2 ) <t #^(7) b h 

^20 i3 1-3Gal^#^^ ( /3 3 Gal-T 1 ~T 6 ) <DT ^ / ®^@B?lJ t Omb^^-To El 5 

. Ml~3(7)^^-ell^;^^fc3ocD^^-7{i i3 1, 3 ,1$■^'tt;^$5^^^^c:^il-r 
25 El6f:i. i3 l-3GlcNAc fe^^^ (j3 3Gn-T2~T5) St>*t h Gal ^^^^ 
T1~T3, T5, 76 t(DmX\ j3 1 , 3 jS-^ff^^tlteHfl^-r^ 3 OO^^— 17 (gj 

5 c^tutfiMi ~30^9^— :7{^te^i"S) {-ist-t'S^^^Jrb^^LTV^-Sc IDHl^'C^ 

lll5 2^t>*lil6T'^$tLS J; G34 ^WN*i:7^<DT5:y^iB^lJ{;i, 



I t 



i^mir^^'^--7 (Mi~3) ^i--<T^-f'5 t■l■;t'5/c^j•(7)^^#tt^^bTV^ 

*K UT. G34 i?>'^-?i>^;6^ GlcNAc (c: GalNAc ^ i3 1 , 3 (^iJ'' U =1 i/ Krg-^ 

i^>^T^75^;^?m^>^V^T^ 034 (D GalNAc ^MjI/^WM^S i tJ'M 

51 pH {^:oV^T:^f^b/Co pNp-iS -GIcNAc ^^V^fCo 

'10 mW. (pH 5.5, 5.78. 6.0. 6. 5 J; 1/ 6. 75, 50 mM) . :;(7 n ^//p^-t- h ]; A 
%WitlW. (pH 5.0. 5.6. 6.0. 6.2. 6.6. 6.8. 7.0. 7.2. 7. 4'*5 7. 5. 25 mM 
) *3j;t)«N- [2 - t KcJ=3j-s/ai^y^] k°^^ i/^-N' - [ 2 -^i/J^ 
^-l^? (HEPES) (pH 6.75. 7.00. 7.30. 7. 40 *3 i 7. 50. 14 mM) OV^ 

-fM^^m^^f^o SKdO nmol). MnCla (10 mM) . Triton CF-54 (^p^p^S) 
15 (0.3%). UDP-GalNAc (2 mM) *3 it)? UDP-["C]GlcNAC (40 nCi) tvi;: G34 

±fS^J^?i^.^'^r-K^ 37°C-C16 BtPB^^J^^^it. R^-^mT%. H,G^ 200m1 Mx. 

2 Isl^5fe^f^bT3F^|&'^bbfc Sep-Pak plus C18 Cartridge (Waters i±M) (-f^Jb^ 

tZlT 2 mio— h !) :y v?^?5fe?^=^. 1 ml. <Dp< ^ y — /UT'S^« LfcSW*5 J:t5ii^ 

25 .^<^*^m (* 3 7 #fi^) msmwm^^\'^xnmnLtimmxit 

pH 5.50 ^ pH 5.78 T'|Rl#05iV^?§ttJ|r^ L. pH 6.5 *T'pH^#^{CiSTU. 

pH 6. 75 i??tv>?§'l4^^Ly-Co ;^ v^^i-i^-:?- h V ^ J^m'iim^^is^-^xmil^ti^a 

mxitph 5.oxmhm^^tim<. ph 6.2 ^r-pH^^^s^t^^ttTiqsTu. 

tCpH 7. O ^T'pH ^#6^1:13^ < 7t?!9. pH 7.4*-e7°7 h-i^.tofco HEPES 



t I 

^3 

5 



) 

10 



15 



pH 


+ 






5.0 


6042 


204 


5838 


5.6 


3353 


159 


3194 


6.0 


2689 


260 


2429 


6.2 


907 


138 


769 


6.6 


1093 


136 


957 


6.8 


2488 


258 


2230 


7.0 


4965 


259 


4706 


7.2 


4377 


309 


4068 


7.4 


4930 


304 


4626 


pH 






MES 


5.50 


3735 


197 


3538 


5.78 


3755 


184 


3571 


6.00 


2514 


141 


2373 


6.50 


1981 


734 


1247 


6.75 


3289 


136 


3153 


pH 






HEPES . 


6.75 


4894 


149 


4745 


7.00 


4912 


121 


4791 


7.30 


4294 


127 


4167 


7.40 


6630 


120 


6510 


7.50 


6895 


240 


6655 



Bz-i3-GlcNAc ^fflV>/Co 

20 ^JtM y='P^iiM^^^) ii. ^®(10 nmol), HEPES,^*j?^ (pH 7.4. 
14 mM) . Triton CF-54 (^d^'d^) (0.3 %) . UDP-GalNAc (2 mM) jo J; t)^' UDP- 
['^C]GlcNAC (40 nCi). 034 It^U^ 5 u ll3\iX.tCo ^tLfdMnClg. MgClo^/cti 
CoCl2^2. 5 mM. 5 mM. 10 raM. 20 mM*5j;T/40 niM^jDL. ^ blC HgO ^iD;t 
T^4 20m 1 t L/Co 

25 ±mRJt^m^m^ 37'CT* 16 ^fB^SJE&^it. RJtnTm. H^O ^ 200ju 1 

2 lE]?5fe^^LT¥MLyc Sep-Pak plus C18 Cartridge (Waters i±M) {-f^±Vf 
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I % 



Mn*5j;T/CoT*5 rM }^±. Mg T* 10 nUl KX±(Dm^Xmi-7''7 h-T'feofCo 



) 

10 







DPM 


Mn 


2.5 


7260.09 


5 


8270.23 


10 


7748.77 


20 


7515.86 


40 


4870.48 


40 


371.53 


Co 


2.5 


10979.99 


5 


9503.91 


10 


10979.99 


20 


8070.47 


40 


7854.92 


Mg 


2.5 


4800.03 


5 


8692.15 


10 


8980.56 


20 


6726.32 


. 40 


5592.88 


none 




2427.39 


EDTA 


20 


149.32 


Mn+Cu 


10+ 10 


293 


none 




155,64 



S^ft^SWfi pNp-a-GaK oNp-j3-Gal. Bz-a-GlcNAc, Bz- iS -GlcNAc, Bz-a- 
GalNAc> pNp- jS -GalNAc, pNp-a-Glc^ pNp-j8-Glc> pNp-i3-GlcA. pNp-a-Fuc 
25 , pNp-a-XyK pNp-j8-XyU pNp-a-Man, "7^ b K-Bz. Lac-t:^ 5 Kx Gal- 
h\ ^^"7 h\ ^n:!j<v'K. Gal-j3l-4 GalNAc- a -pNp, Gal-j8l- 

3 GlcNAc-j3-pNp. GlcNAc-/3 1-4 GlcNAc jS -Bz. pNp-corel (Gal- j3 1-3 
GalNAc-a-pNp), pNp-core2 (Gal-j31-3 (GlcNAc- jS 1-6) GalNAc- a -pNp) , 
pNp-coreS (GlcNAc- j3 1-3 GalNAc-a-pNp)*5 it/ pNp-core6 (GlcNAc- j3 1-6 
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t % 

GalNAc-a-pNp) ^fflV^/^:o TLacJ titD-y ^ h—:^B.^^7J^i-o 

^JtM i:^ y='i^i-iMn^^) {iSW(5.0 nmol). tiEPESmWrm (pH 7.4. 14 
raM) . Triton CF-54(^d'p^) (0.3 %) . UDP-GalNAc (2 mM) . MnClj (10 mM) 

. UDP-['H]GlcNAc:j6j:U^'G34i#^'^5 /z 1 iP^/Co ^ H^O ^1]U:tX±M 
5 20m 1 ^ b^Co 

JbfaSJ^;?!;-^?^^ 37°CT' 2 B#rB^^J^?$-^> ^;^?*^T^. H2O ^ 200AI 1 *P;t. 
^<5S'iL^^±^^ll#UfCo 1 ml /V-eilE]?5fe?%#, 1 ral(7>H20-e2 

Wi^^\^XW-'0^t\^tiSep-Pak plus C18 Cartridge (Waters ^±i^) (3:|^±M^ 

'10 T 2 Ih];*— h U :y 1 ml Ot^ y -yVT'PiJ* bfcSK*5 i I>'^^i^ 

<^^tiJL}^Co ^^ttj-/^^ 5 ml (^yi^#:v^>-^U— ACSII (T-^ i^^' M.y<-^ ^tl)- 

Bz-j3-GlcNAc ^X^f-ffi V^fc t c^^iJclt^'l*^ 100%^ i:bg^ b 
15 («5#BSJ „ pNp-core2 bfc^#{c::ft^>^^(#i|■?^'|4(7)Jb#;6S^^i6bi^ 

/to OV^-e Bz- )3 -GlcNAc. GlcNAc- jS 1-4-GlcNAc- j3 -Bz. pNp-core6. pNp- 

cores cD\\m^nM^^(D±nm^i!b htvfzo 't(Di\^(DmM\^i-inMmi±<D±mt 



25 



I % 



*5 



10 



15 



No. 




% 


1 


pNp-ty-Gal 


N.D. 


2 


oNp-/8-Gal 


N.D. 


3 


Bz- -GlcNAc 


N.D. 


4 


Bz- B -GlcNAc 


inn 


5 


Bz— cy — GalNAr 


N n 


6 


nNn— ^ — OalNAr^ 


N n 


7 




IN.U. 


Q 
o 


|J 1 N P /.J Oil C 


IN.U. 


0 


nNn— R — nir A 
piNp /J OICM 


ri.u. 


in 


fjiNp uc rue 


N.D. 


1 1 


nNn— rv — Y\/l 
ptNfJ L* Ayl 


IN.U. 


1 9 


nNn— /? — Y\/l 


IN.U. 


1 o 


piNp ct ivian 


N.D. 


14 


"^^hvK-Bz 


N.D. 


15 


Lac— tr'^^K 


N.D. 


16 


Gal-tz^SK 


N.D. 


17 




N.D. 


18 




N.D. 


19 


Gal /8 1 -4GalNAc- a -pNp 


N.D. 


20 


Gal)3 1-3GlcNAc-^-pNp 


N.D. 


21 


GlcNAc B 1 -4G!cNAc- 5 -Bz 


29 


22 


Corel -pNp 


N.D. 


23 


core2-pNp 


185 


24 


core3-pNp 


8 


25 


core6-pNp 


19 



Corel : Gal- j8 1-3-GalNAc- Qf-pNp 

core2: Gal-/8 1-3-(GlcNAc-)8 1-6) GalNAc-a-pNp 

core3 : GlcNAc- 0 1 -3- GalNAc- Of -pNp 

core6: GlcNAc- ;S 1-6-GalNAc- Of -pNp 



(2)HPLC :«-tfffet^ J; SS'ht^^fiSm 

^20 UDP-GalNAc : i/^-^-T/VKy S'^^h) . UT Bz- /3 -GlcNAc 

^^mi^X. m^mW^ ^^V:!fvZ7^— (HPLC) J: ;5 034 (^^^^^^(T?^^ 

:y ^-rtt^iftj^i^^) Bz-^ -GlcNAc (10 nmol). HEPES ^^K?^ 

(pH 7.4. 14 mM) . Triton CF-54 (^p^piS) (0.3 %) . UDP-GalNAc (2 mM), 
25 MnCl2 (10 mM)S.U«G34^^|^ 10 fi I ^m^fCo $ ^t- HjO ^;!jPx.T±i 20;u 

1 1 vfzo :i(OR}t^m^ zmzx 16 mm^jt^'tfz, rj^mi^ h,o ^ loo mi 

mx.^:LtXR!t^^W±L. Ultrafree-MC (Siy^KTa) J: 19 Lfc 

o 

10 txl(D^m^^^:byM,0dS-80Ts QA (4.6X250 mm. My—^^^^±) ^ 
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% % 

«V^Ti^3i?^^*:^5' P-^ (HPLC) T5>tlrL/c„ MMmmtl^X 9%T 

^O^CtLfZo mii^^'-^(Dmm-i210 nm\Z:ion^m.ytm^^^mtV. SPD-lOA 

^ y^^mi^—f—^ :^>it-Mn^%^M±^^ (MALDI-TOF-MS) fi Reflex IV 
^ (:7VV:y;t7 — ^Vl^ h^i5^^a) LT^To:^Co MALDI-TOF-MS 10 

10 pmol (Dnm^^i^^-^. 1 uKDm^yhi^m^i^x^mi^tc. 

^(D^^^, 538. 194 m/z (Z) t°— ^;eiStl,^$n/Co r O f— ^ GalNAc- 
GlcNAc-Bz (•:^ h y 1^7 i.:^) (D^^Mi^^^ i.X\^^tZo 

^(D'}^^t}^hh. G34m^^ Bz- jS-GlcNAc tCj^b GalNAc 

15 ^M^J3 : b: h G34 (D mRm 

^Ufco ^^-trS»6^y r^i^^'i' PCR ifei: fi, PCR ^::joV^T■fe:/;?^7°•7■-r-^— 
o 

#t MM^C^RNA (i> n ^-T'^/^a) ^RNeasy Mini Kit {^T^^^tm 
) "CjftttlLx Super-Script First-Strand Synthesis System (^T >" tf h n v^ai 
25 Sr-fflV^fcoligo (dT)5*{C J; 9 single strand DNA ^ LfCo ^(DMA^ 

1 5) ^t/TaqMan y'ti^y (SS^lJ#-^ 1 6) ^ffiV^TABI PRISM 7700 (T^ 
HV<'<;t>'7.-Ti^Xv?^/N°>'ttM) {cij; •9:$»6<3!; T/i^iJ'-f'ix PGR ^Sr^To 
tCo PCR (D^W it 50X: 2^, 95°C 10 r^-C^J^i^^-y:/;:^. 95t: 15 60t: 1 
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t % 

50 |E],#"9iSLfCo ;|^4j^{ipFLAG-CMV3 (-T > h d Vi±) G34 

5 lim^m^^^m^Mmibhtitc me) o 



15 





zit'— gft(X10000//ig, !gg:RNA) 






5.0 


1.1 




10.3 


0.7 




2.8 


0.3 


5itS 


4.9 


0.3 




6.7 


0.4 




1.8 


0.6 




3.9 


0.3 


m 


0.4 


0.1 




0.1 


0.1 




25.8 


1.1 




5.1 


0.3 




0.6 


0.3 




0.3 


0.1 




0.7 


0.3 




4.2 


1.1 


Wfli 


1.6 


0.3 




10.8 


1.3 


mu 


4.8 


0.2 


#ts 


3.1 


0.4 




4.2 


0.3 




115.5 


2.0 




14.6 


1.5 


9m 


5.2 


0.2 




5.0 


0.2 




1.4 


0.4 



(2) t f mmmw s 

25 (^ niRNA^mi^J^b^byto # t h J^Mt*OMIrlH]J|X Lfd^. RNA ^ RNeasy 
Mini Kit (^T^l^^tM) T'tttB Super-Script First-Strand Synthesis 
System t' b D ^^^±0) ^ffiV^fc: oligo (dT)fe{Cj:?) single strand 

Dm tLtzo :i(DmA^mmt Lxm\^^x 5' -fy^^— (Sa^lJ##14) t 

3' -f^p^-^— (@£^IJ§-^1 5) ^t/TaqMan :7°d— 7"' (SE^IJ#^ 1 6) ^^Vn 



TABI PRISM 7700 (Ty'^-f }^~^<^ :t^>P^y^ M.Xi^^ yO^M) l-J:^)^*^ 
i; ^^TofCo PCR <^)^#« 50t: 2^. 95X: 10i>^X'R}t^:^'^ti 

95°C 15fJ>. eO'C 1 50|E]M!9 5Ib/c„ 



t hiiafi5i|^lCfelt-g> G34 g) mRNA §§?Ig 













(XlOV/i g, 
ijg RNA) 








SCCH-26 




U.D 




JLj O J. 


23.0 


2.5 


NAGAI 


19.5 


l.o 




J. u. X 


0.6 


NB-9 


40.6 


o o 




AO 9K 




SK-N-SH 


• 14.9 


(J. / 






fi 9 




SK-N-MC 


5.8 


0.5 


MxVlM^O 


o.o 


X,\J 


NB-1 


20.9 


0.5 


IVllViN / 


£7. / 


n 1 


IMR32 


21.0 


0.2 


'\nX7"Kl'7 A 

MJtVJN / 4 


O.O 


n ft 
u.o 




r98G 


6.2 


0.2 


MKN-45 


7.3 


2.1 


YKG-1 


3.9 


0.0 






JL. f 


A172 


13.4 


0.9 








GM 


13,7 


1.3 


1 IVLrV- i 


1 n » 


1 9 


U118MG 


6.8 


O.o 






11. 0 


u.o 


U251 


28.9 


1 o 

1.9 


T 






KG-l-C 


9.1 




O VV ^Ow 


10.1 


0.4 


mm 




D.O 




SW1116 


24.1 


1.4 


Lul34A 


30.3 


1.2 




10-4 


0.4 


Lul34B 


6.8 


0.4 


Hoi 020*1 


6.8 


0.9 


Lul35 


7.2 


1.3 


CI 


21.9 


1.2 


Lul39 


10.7 


0,5 


WiDr 


1.2 


0.0 


Lul40 


15.4 


l.fi 


HCT8 


82.2 


6.^ 


SBC-1 


2.5 


0.2 


HCT15 


12.1 


1.0 


PC-7 


9.1 


0.2 




A204 


67.9 


4.4 


PC-9 


22.4 


0.1 


A-431 


30.6 


2.5 


HAL-8 


15.2 


1.2 


SW1736 


11.9 


1.1 


HAL-24 


20.^ 


1.7 


HepG2 


2.3 


0.3 


ABC-1 


10.3 


0.9 


Capan-2 


19.4 


1.2 


RERF-LC- 
MC 


22.8 


2.2 


293T 


55.1 


8.8 


EHHA-9 


20.3 


7.9 


PA-l 


3,5 


0.6 


PC-1 


2.1 


0.2 




HL-60 


2.1 


0.1 


EBC-1 


4.4 


0.2 


K-562 


17.1 


1.8 


PC-10 


118.8 


4.9 




Daudi 


2.4 


0.2 


A549 


27.1 


2.6 


Namalwa 


13.0 


1.2 


LX-1 


30.7 


2.1 


KHM-IB 


16.4 


0-4 






Ramos 


9.5 


0.7 




Raji 


11.6 


1.3 


Jurkat 


42.7 


1.9 



(3) mmm ^ n li* 
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t % 

mm.mtm—B.^.(DjEm&^(DRM^measy Mini Kit i^T^'^^^tm) T'tt 
|±iL^ Super-Script First-Strand Synthesis. System (-Y V k' b a v^ai ✓'^±M 
) ^.ffiV^/c oligo (dT)fe{;iJ:<9 single strand DNA t Vtio ^(DWh^mmt 
LTffiV^T5' (iEJiJ#-^14) t 3' -fy^^— (iB^iJ#-§- 1 5 ) 

5 :S.t/TaqMan :7°n— :/ (iB?lJ#-S- 1 6) V ABI PRISM 7700 (T:7°^^ K 
^•^-(';rv/;^7"i^Xv^i'/-?>'i±S^) (cj: !P T/Vi?-r A PCR ^^Tofco PCR 

(^^^tiSCC 2:^. QS'C 10^T'^J^;^-^/c^. 95°C 15 eot: 15^^50 11] 

10 actin t;i J; «9 I^L. tb^^^To/Cc ' 

v^5::^;e)5P^^;6-^7i^ofc (^8. ^9) „ 
MS 



15 















1 


0.15 


0.04 


0.35 


0.07 


2.3 


2 


0.15 


0.07 


8.63 


0.65 


58.0 


3 


0.07 


0.02 


1.55 


0.15 


23.5 


4 


0.08 


0.05 


1.82 


0.26 


22.0 


5 


0.08 


0.02 


0.60 


0.07 


7.2 


6 


1.04 


0.08 


1.92 


0.21 


1.8 


7 


0.07 


0.02 


5.37 


1.06 


81.3 


8 


1.54 


0.27 


8.30 


0.96 


5.4 


9 


0.05 


0.04 


1.70 


0.37 


34.3 


10 


0.05 


0.04 


0.10 


0.04 


2.0 


11 


0.60 


0.29 


10.23 


1.47 


17.2 


12 


0.17 


0.13 


2.36 


0.43 


14.3 


13 


0.18 


0.09 


1.70 


0.27 


9.4 


14 


0.18 


0.08 


2.76 


0.23 


15.2 


15 


0.18 


0.05 


3.49 


0.34 


19.2 


16 


0.20 


0.15 


1.84 


0.25 


9.3 


17 


0.28 


0.05 


7.41 


0.51 


26.4 


18 


0.05 


0.04 


5.92 


0.38 


119.3 


19 


0.15 


0.11 


4.68 


0.67 


31.4 


20 


0.13 


0.06 


4.61 


2.22 


34.9 


21 


0.02 


0.02 


8.40 


1.65 


508.0 


22 


0.20 


0.07 


3.57 


0.43 


18.0 


23 


0.55 


0.27 


2.33 


1.23 


4.3 




0.25 


0.07 


3.97 


0.55 


15.6 



□ tf-^ (X 1 0 0 0 N A) 



t 



% 



m9 



10 



15 



^20 



B^B^mWztDllr^ G34 (O mRNA^HIi 





.1 1- rT3 'ivu ij'ijiV 










X 


n Aft 






0.27 


4.2 


3 


0.00 


U.UU 


U.OO 


U.Z J. 




4 


2.43 


0.40 


b.lo 


U.i / 


0 K 

z.o 


5 


0.10 


0.04 


2.74 


U.o/ 


on n 
J. i . i 


/* 

D 






3 11 


0.69 


1.8 


7 


0.60 


0.16 


2.76 


0.35 


4.6 


8 


2.30 


0.38 


6.23 


0.21 


2.7 


9 


1.26 


0.27 


2.51 


0.10 


2.0 


10 


1.47 


0.18 


4.76 


0.57 


3.2 


11 


0.64 


0.00 


1.14 


0.11 


1.8 


12 


0.56 


0.06 


0.69 


0.04 


1.2 


13 


1.32 


0.02 


1.98 


0.15 


1.5 


14 


0,17 


0.02 


0.66 


0.02 


4.0 


15 


0.71 


0.05 


2.71 


0.13 


3.8 


16 


1.07 


0.13 


15.64 


1.11 


14.6 


17 


1.03 


0.12 


8.27 


0.73 


8.1 


18 


0.13 


0.02 


1.95 


0.09 


14.8 




0.94 


0.71 


3.76 


3.64 


4.0 
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n tr-Ut (X 1 0 0 O N A) 

l^^-y U—M. (ORF) «1515 bp (iB^iJ#-i- 3 ) . / SeBB^iJfC bT 504 

mmi^^^-t^o t h G34 (iB^ij#-^i :s.t/2) t (o^nmi^mMmmmx 86%. 

ia?iJ#-^4 <^T^ y^iB^iJ;6S=i^ K-T/S t<75Sf-7!i^;^ 034 (mG34) i:^^ L/c 



mG34 (^?gt4^p-^^fcje){c: 034 ^f^s^m^mMsmx^m^^tco ^mmm 

X\t. mG34 (D 35mT ^ C-^t^^X(Dm^mi^^ FLAG Protein 

Expression System (iXi^^^VT/V K ]J ^/5^1±) J: lii?L|IS5fc?^fBJ3S*5^^^-<i^ 
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« % 



^ — pFLAG-CMVS (Cit-iH^^A bfCo 

-7^;^iiaiitt-fcfts^?a^ pcR?fe(-J: •9?fliSL/co ■^^:^mu (Bs mm. 
1. :iciis BTJii> sfiii> mm. mm. mmRxf'W^m) ^mmti.. 5' 

:7°^^-^— (mG34-CMV-Fl : ia?ij#-^ 1 7) t 3' :7"7-f-^— (mG34-CMV-Rl : 
5 iB^lJ#-^l 8) ^fflV^r PCR^/^:;^=fTo/c. PCR?fett98°C 10 SS^C 30 

72°C 2 25 lEl^'9 3Si-##TtTofc:o ?C^M^^T-^'u—p.^jvm%^Wi^ 
trv^, ^ 1500 bp (T^^-?:/ K^ift^UfCo ^(75^^. ^1 0{::^$tLS<t 9 

^1 0 

) . 

10 



■^07.%m.\Zto\1f^ mG34 (D mRNA ^?.Im 



15 



$1^ 




m 


± 


mu 




w 


+ 








+ 


mm 


+ 






mm 






+ + 




+++ 


mm 


+ + 



-^r^;;!.i^^7i.^^#?5tL/c cDNA ^mW. t b 5' (raG34-CMV-Fl : iE^lJ# 

7)^ 3' -7°^^ -7— (mG34-CMV-Rl:i£^IJ#-i- 1 8 ) V ^T PGR ^J^^^^T 

V^ge<)(75DNA ilf>T-^#:^Co PCR?fe{i98°C 10 55°C 30 72t: 2 25 IeI 

•9l±SU?fe-e'//v%^t)mLT^?*»e:J: "9¥^U/c„ PGR ^i^MOIJS^^i^ 

b^UTS' '(IiJ{C Hindlll. 3' iiJ}^ NotI $r^i-^o 

:i (7) DNA ^>t <b pFLAG-CMV3^. ^iJPS^^T?fc 6 Hindlll NotI (CT 
^ifLSLfc^. ^-ry-i^a ^'^i^^fr^r iTpFLAG-CMV3 (c: 
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t % 

^'^^tP LB *^:@j:•tb^^:@V^fCo 

^B^^tLfcrin^'-^. E^PCR T'g^DNA ^5tlf^U/^Co ^bf^liM^^ 
5 -r/c 4^) V— ^ :/ ^Id J: <9 DNA la^ij <D5tKv ^Lfc=^, (pFLAG-CMV3- 
mG34A) • *t$!^L/c:o 

A t) <^ DMEM (-f V t^' h n >-%t) 10 raltCTM^b. 10 cmy^^' 

ry->^ 16B#rfl37'C{C-r C02-r>=¥^-<-^{CTi§#U:fco PFLAG-CMV3- 

\o mG34A CO 20 ng Lipofectamin 2000 >- f" h a v?3i 30 m 1 ^ OPTI- 

MEM Vt^' h n e/^^/1±) 1.5 ml i:#^^^^fPL. ^^StZlT 5 ^FpI^ >-=3r 

a^'b^Co ^K^^-^^^^X-f 5/->'^{cMTU. 48mm3T'C\ZX €0^4 l^^^^ 

15 . _hM 10ml (J: NaNa (0.05 %) . NaCl (150 mM) . CaCla (2 mM) . Ml U i^ly ( 
Sigma %t) (100 u 4°C-T?-^ft#bfCo igB^g^L^LT (3000 rpm 

4°C) h^HJllX b. 2 mM (7) CaCl2 • TBS ^ 900/i I t)n:^XW^^^'h:^ 

m (2000 rpm 5 4^) ^ U :y h ^ 200 n 1 (D 1 mU CaCla • TBS (C#5^ 

$-^^:SMJ^<7)f->':7"yW (-v^^;;?. G34^^?^) i LfCo r «D— $|5^ SDS-PAGE 
•^20 J:-5«M^iiJ^;loV^■rfe^FLAG M2— ^yl'^^^i^iJ^-if (SIGMA |±M) ^ffiV^T^> 

-/T"^ :/^^^fv\ g6<]^i-^ mG34 ^-^^^^ ^O^J^^Sr 
m%^-\^fCo ^(D1^^. 60kDa OjSttfd^-^V Ki^^l^m, $ i^:^c„ 

^jfe^i] 5 : G34 (D'^$Bmm^(Dmm 

UT(0^}tM^^\^^s G34 (D )3 1,3-N-T-fe:^y^:i5/^i^ M^5: ^-^^ 

pNp-a-GaU oNp-jS-Gal. Bz- a -GlcNAc^ Bz- j3 -GlcNAc^ Bz-a-GalNAc. pNp- 
jS-GalNAc. pNp-a-Glc. pNp-j3-Glc, pNp-)8-GlcA. pNp-a-Fuc. pNp-a-Xyl 
^ pNp-)3-Xyl. pNp-a-Man^ "7^ b -> K-Bz^ Lac—fe^^ K\ Gal— fe^^: H\ 
Gb3. ^'D/J^^iyK> Gal-i3l-4GalNAc-a-pNp, Gal j3 l-3GlcNAc- j3 -Bz. GlcNAc- 
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% 



i3 1-4-GlcNAc- /3 -Bz^ corel-pNp^ core2-pNp^ core3-pNp jo J; t/ core6-pNp ( 
i-^T Sigma 1±) ^^^10 nmol t LTfflV^fCo 

^Jtm i:^ y=^f^itM:mMm) nm^nHO nmol). HEPES (N- [2-t Kn^s^ 
ixm^/i.] t"^^c;?:/-N' - {.2-=^-^ ) (pH 7.4. 14 mM) 

5 . MnCl2 (10 mM) Triton CF-54 (^p^d^S ) (0.3 %) . UDP-GalNAc (2 mM) 

UDP-[''C]GlcNAC (40 nCi)^^.l?PL. ^ m^'i^^ 5 u \M^X 

Jbl5S/^^^i:-^M^ ST'C-e 16 B#rplSJ^^$*> ^;&*I-T^> H20^ 200Atl . 

10 2 E^jfe^^LT^I^-fbLfc Sep-Pak plus C18 Cartridge (Waters ttM) t-f^Jbvf 

iciT 2 m:*— hi; ^'v^^iJfe?^^. 1 ml j?y-yU'-eg&*b/cSK*5J;t/^tfife 

i^^^fflbfco ^{UM^ 5 ml ACSII (T-^v^^A^M:^ 

•^O/lst^f*. Bz-j8-GlcNAc ^SWt-ffiVNfci#(Djjl*f?Stt^ 100%i: LTJ:kt55 

U^c (*il) o Bz-^-GlcNAc b:fc^#^c:ft'b^^^M^Stt(^Jl#;^)5|S^^6 

btl/fCo OV^f core2-pNp, core6-pNp. coreS-pNps pNp-j3-Glc, GlcNAc-/3l- 

4-GicNAc-j3-Bz c^|i|M{ci*v^jfe|^j-??&tt;6s^4?? ^.ttifcc ^<^{da«7)SMJ-iiikt*?&tt 

'20 (D±.^\-Xm^hfl^i:i}^-^f^. 
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% 



^1 1 



5 



15 





% 


pNp-a-Gal 


ND 


oND-B-Gal 


ND 


jLJ \Ji \JI Xy^X NXJlV< 


ND 


Bz-B-GlcNAc 


100 


Bz-a-GalNAc 


ND 


pNp-P-GalNAc 


ND 


■nT^n-ry-Glp 

X^ ^ U> VkI 4.V# 


ND 


dNd-B-G1c 


12 


T)Nr>-B-GlcA 


ND 




ND 


n TJn - fY - X vl 

\jx^\i Kx u\yx 


ND 




ND 


•*-> TvTt^ _ rv _lV/r d n 


ND 




NT) 




ND 


Gal--l2^^K 


ND 


Gb3 


ND 




ND 


Gal01-4GalNAc-a-pNp 


ND 


GalBl-3GlcNAc-3-pNp 


ND 


GlcNAc01-4GlcNAc-3-Bz 


10 


corel-pNp 


ND 


core2-pNp 


25 


coreS-pNp 


14 


core6-pNp 


18 



^20 -7!>;^*f^S5l5(^^5^{CmG34 ^^ffibfc in situ >^ y a ^igf 

gljfe^y 7 : G34 y y ^ T ■> h (Df^M 

J y^Tt> y \^fz.\^m.'^=t (niG34) (JD^gttil^ -Y >^-^tP exon (mG34 
-a-tCHORFlflS^O 3#@;i)^b 12#g£^ exon (1242 bp) ) ^-^tflt) 10 kb if^T" 
25 Lfc^fe#:8lf>T- (^10 kb) ^ pBluescript II SK(-) (TOYOBOi^) \Z. 

JfALfci?— ^J^T"^' V^^rJ' (pBSK-mG34-K0neo) ^^ti^i--5o pBSK-mG34- 
KOneo \Z.\tW^Wi\^-m.\^=^ h tT neo (^-;t-v^ i^^^MttjtlE^) ^ raG34 
Sy$i^§ GalNAc $5^?gt4^J^-efc^ 7#g;i^fe9#g(D exon (C^A-f-^o 
mG34 7#S^^^ 9#@(^ exon ;6S>^^L. CI neo 
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6o r ^ l^Xmhtltz pBSK-mG34-K0neo *flJPS^^-Cfo5 NotI i^XW-^'^lkt L 
80 lig^ESmm (E14 / 129Sv iJ/;:?.^^^) h ^ :7 a >- ( 

ml^i^ h o;Kl^— v'a L. G418 liUtt^ =i n ^3giRi--5„ G418Wtt=' 

D^-?r 24 l>^y^:7'l — hiz^V. i^m^ff^o »0-^|5^^^|g>^# Lfc# 

:/^l£51tR-f So aiiRLfc 5"^c^2i^a — :/(^ES ,^fflJ9S^ C57BL/6 !^ OEIg 
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1. N-T±^/l—D-:ff^^ hi^5 i^^N-T-fe^^yl'-D-^Vurii^^ >^ 
{31)3 1, SM-g-elS^i-^ i3 1 , 3--N-7±^J\^-D-:^'v^ h-^^l^m 

2. T1E(^'I4K (a) - (c) : 

(a) ^mw&^(D!^m^ 

:tV =^m^^^i^mMt-f-?)m^. Bz-jS-GlcNAc, GlcNAc- j3 1-4-GlcNAc- 
j8-Bz. Gal-i3l-3-(GlcNAc-j3 1-6) GalNAc- a-pNp. GlcNAc- jS 1-3-GalNAc- 
a-pNp. ^t/ GlcNAc- j3 1-6-GalNAc- a -pNp ( FgIcNAcJ 

^N-T-fe^yl^-D-iJ'V^riJf-^ ^BSStt^U. rCalNAcJ f^N-T-fe^yl^ 

^c:^ h CI :7ai=7vS^:^L. r-j ni^V =^iyvm^^7jk-t, ^^(D^^i-^ 

^ V =^-> h'm^i)^^^-t^mm<Dmm^-^^pj^v. r^j ^tJ? r^gj {^3^3^ 

h y :^ <D hO) ^ Taj ^ ->';?^CD^(D^ rj3j -e^i") ; 

(b) SJ^^pH 

pH6. 2-6. 6 (7:)^^T-0?§tt;6^ p H^J|KT'(^5?Stt .b bX . 
^&VN ; Xfis (c) -'|ffi-r:^>'0^*tt 

3. Tie (A) (B) (Dt<v^y°^v^^t^'mmmm^>y<^m 

(B) iB^iJ#-§-2:5^{:i4{c|5ifeOT5 y^iB^|J^c*3V^Tl^b< f^fc^Sc^ 
T5:y^;6Sfi^, 3^«?f AbfcT S: yMSEJiJ^Sr^b. JLoN-T-fe:^ 
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4. BUIS (A) (7)/j<U-<:7°^ K;65. iB^iJ»-^2 (c|E«i(DT 5 y 1 8 9 

5 0 oc^T $ y^is^ij^*-rs/i<];-^7°5^ K/i-f3 Tie's. m^m3izmm(Dm 

6. BB^lJ#-i-2{C|5it<^T$ 8 9~5 0 0 XitMi^m-^ 4 i^L^M 

5~5 0 4(^T5 y|^iE3?IJ^^^3^?< t-h3 0%^m^^m 

9 . iB^iJ## 1 (e:f5^0:^S#-^ 565~1 503 (Dm.M^i^^lXn^ril^tB 

1 0 . ia^ij#-^ 1 {:ite«cD±tS#-^ 106~1503 (D^smmxi-i^i-hKn 

1 1. gE^iJ#-^3}c:fB*fe(^:^S##l 0 3~1 5 1 2 (D*feXBE^iJX{i-ttl.fc:ti 

12. DNAT'fc^^i^^^ff^-rs. It^:« 7~l 1 (DV^-fi^;6^lII^c:lSS(D 

1 3. ft*il7~i 2c7)v^-ri^;?)^l iS(:ifegc(^t«^^tf-<^ „ 
1 4. fi3jtill 3fc|E*fe<^-<^i?-^-^tj'?F^K^m#^o 

15. J3 1, 3 -N-T-fe-^yl'-D-;«f^^ :/|5#^5^i?>'^^•^57M<?5M 
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% % 



7^ h-^^i-m^mmi^:yy<^w^mm-r^tn.i$^o 
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% t 



10/539450 




1/11 



% 



10/539450 




2/11 



2 A 



t 



% 



10/539450 





noesypr ip, u. ys. 


298K, 03-01 


-09 






CHANNEL fl ******** 




Current Data Parameters 


. NUCl 


IH 


NAME 


G34 


PI 


8.65 usee 


EXPNO 


9 


PLl 


1.00 dB 


PROCNO 


1 


PL9 


75.00 dB 






SFOl 


750.1335265 MHz 


F2 


— Acquisition Parameters 






Date_ 


20021228 


Fl 


— Acquisition parameters 


Time 


12.12 


NDO 


2 


INSTRUN 


dmx75G 


TD 


512 


PROBHD 


5 mm IH XYZ- 


SFOl 


750.1335 MHz 


PULPROG 


noesypr tp 


FIDRES 


11.721681 Hz 


TD 


2048 


SW 


8. DDI ppm 


SOLVENT 


D20 






NS 


16 


F2 


— Processing parameters 


DS 


16 


SI 


1024 


SWH 


6009.615 Hz 


SF 


750.1299973 MHz 


FIDRES 


2.934382 Hz 


WOW 


QSINE 


AG 


0.1704436 sec 




9 

b 


RG 


2048 


LB 


0.00 Hz 


DW 


83. 200 usee 


GB 


0 


DE 


4.50 usee 


PC 


1.00 


TB 


300.0 K 






dO 


0. 00000300 sec 


Fl 


— Processing parameters 


Dl 


1.39999998 sec 


SI 


1024 


D8 


0.89999998 sec 


WC2 


TPPI 


dll 


0.03000000 sec 


SF 


750.1299974 MHz 


dl2 


0.00002000 sec 


WOW 


QSINE 


dl3 


0.00000300 sec 


SSB 


2 


INO 


0.00008331 sec 


LB 


0.00 Hz 






GB 


0 






2D NNR plot parameters 






CX2 


15.00 cm 






CXI 


15.00 cm 






F2PL0 


4.500 ppm 






F2L0 


3375.58 Hz 






F2PHI 


3. 300 ppm 






F2HI 


. 2475.43 Hz 






FIPLO 


4. 500 ppm 






FILO 


3375.58 Hz 






FIPHI 


3.300 ppm 






FlHI 


2475.43 Hz 






F2PPNCN 


0.08000 ppm/cm 






F2HZCN 


60.01040 Hz/cm 






FIPPNCN 


0.08000 ppm/cm 






FIHZCN 


30.01040 Hz/cm 
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il 2 B 



t 



% 
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NOESY mixing time 900ms 



Bl 






1 — 

.ppm 



A3-B1 



B5-B1 




634. 



A5-A1 



-4.35 



-4.40 



-4,43 
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t t 



2B G^^) 



G34, noesyprtp, 0.9s, 298K, 03-01-09 



CHANNEL fl U*********** 





Current Data Parameters 


NUCl 


IH 


NAME 


G34 


PI 


8. 65 usee 


EXPNO 


9 


PLl 


1.00 dB 


PROCNO 


1 


PL9 


75.00 dB 






SFOl 


750.1335265 MHz 


F2 


- Acquisition Parameters 






Date_ 


20021228 




Fl - Acquisition parameters 


Time 


12. 12 


NDO 


2 


INSTRUN 


dmx750 


TD 


512 


PROBHD 


5 mm IH XYZ- 


SFOl 


750.1335 MHz 


PULPROG 


noesyprtp 


FIDRES 11.721681 Hz 


TD 


2048 


SW 


8. 001 ppm 


SOLVENT 


D20 






NS 


16 




F2 - Processing parameters 


DS 


16 


SI 


1024 


SWH 


6009.615 Hz 


SF 


750.1299973 MHz 


F I ORES 


2.934382 Hz 


WOW 


QSINE 






SSB 


2 


RG 


2048 


LB 


0.00 Hz 


DW 


83.200 usee 


GB 


0 


DE 


4. 50 usee 


PC 


1.00 


TE 


300.0 K 






dO 


0.00000300 sec 




Fl - Processing parameters 


Dl 


1.39999998 sec 


SI 


1024 


D8 


0.89999998 sec 


WC2 


TPPI 


dll 


0.03000000 sec 


SF 


750.1299974 MHz 


dl2 


0.00002000 sec 


WOW 


QSINE 


dl3 


0.00000300 sec 


SSB 


2 


INO 


0.00008331 sec 


LB 


0.00 Hz 






GB 


0 








2D NNR plot parameters 






CX2 


15.00 cm 






CXI 


15.00 cm 






F2PL0 


3. 907 ppm 






F2L0 


2930.51 Hz 






F2PHI 


3. 296 ppm 






F2HI 


2472.75 Hz 






FIPLO 


4. 501 ppm 






FILO 


3376. 70 Hz 






FIPHI 


4. 298 ppm 






FlHI 


3224.32 Hz 



F2PPNCN 0.04068 ppm/cm 

F2HZCN 30.51759 Hz/cm 

FIPPNCN 0.01354 ppm/cm 

FIHZCN 10.15880 Hz/cm 
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US 



10/&39450 

X % 



1 mt^i^-p h 


A(ppm) 


B (ppm) 


81 


4.398* 


4.381* 


52 


3.687 


3.711* 


53 


3.599* 


3.655 


64 . 


3.435* 


3.811* 


85 


3.358* 


3.562* 


86 


3.681 


3.645 


86 


3.844* 


3.698 


5CH3 


1.828* 


1.892* 





A (Hz) 


B(Hz) 


J12 


8.4 


8.4 


J23 


9.8 


10.6 


-J34 


8.6 


5.9 


J45 


9.2 


3.3? 


J56a 


5.8 


5.5 


J56b 


2.2 


4.0 


J6a6b 


12.4 


12.1 
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^4 



10/539450 



f2 




fl 




300 ms 


600 ms 


900 ms 


7.265 




1.828 


CH3 




w 


w 


7.265 




4.557 


CH2(l^) 


w 


m 


m 


7.265 




4J7S 


CH2({g;) 


w 


m 


m 


7.265 




4.398 


Al 






m 


4.557 


CH2 


4.398 


Al 




w 


m 


4.398 


Al 


4.557 


CH2 




w 


w 


4.398 


Al 


3.358 


A5 




m 


m 


4.381 


Bl 


3.599 


A3 




w 


m 


4.381 


Bl 


3.562 


B5 




m 


m 


3.599 


A3 


4.381 


Bl 




w 


m 


3.562 


B5 


4.381 


Bl 




m 


s 


3.358 


A5 


4.398 


Al 




m 


m 
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/5594 



P3Gal-Tl 
P3Gal-T2 
P3Gal-T3 
B3Gal-T5 
P3Gal.T6 
G34 



P3Gal-Tl 
p3Gal-T2 
pSGal-TB 
P3Gal-T5 
P3Gal-T6 
G34 



IrFLVILI 
lipLILLI 
1 
1 
1 
1 



STTHKEFD^RQA I RETWCbENNFKG I K - 1 A - T - IjFLLG 
/VAEPGQ I RRA I RQTWG SESLAPG I Q - 1 T - R 

"''"-VL-T 

-LK-T 
VWAR 



PL V I LV TSHPSDVK; RQA I R VTWG EKKSWWGYE 
FLVLLVTSSHKQLAE RMA IRQTWG <ERMVKGKQ 
FLAVLV ^SAPRAAEF RSV I RSTWL ARRG AFGD - 
3VWGV ^ARNNHEL RNVIRSTWM ^HLLQHPTLSQRVLVKpI 



-Ml 



.--KNAD--PVL---- 
I|FLLG.SIKLN---GYL---- 
FFLLG3EAEKED--KML---- 

FFLLGrTSSAAE--T 

FAVGrAGLGAE--ER 

IG\HGCEVPVEDREDPYS 



49:-N - 

51:-Q 

52: -A 

50: * 

6?kKLLNITNPVLNQEIEAFSL^^^ 



48 
50 
51 
49 
49 
60 



49 
51 
52 
50 
50 
120 



P3Gal-Tl 
P3Gal.T2 
p3Gal-T3 
P3Gal-T5 
P3Gal-T6 
G34 



50: 
52: 
53: 
50: 
50: 



50 
52 
53 
50 
50 



121 iQRNITVKLYQAEQEEALFIARFSPPSCGVQVNKLWYKPVEQFILPESFEGTIVWESQDLH 180 



p3Gal-Tl 
P3Gal-T2 
P3Gal-T3 
p3Gal-T5 
P3Gal-T6 
G34 



50 
52 
53 
50 
50 
181 



: 50 

52 

::: 53 

- 50 

50 

GLVSRNLHKVTVNDGGGVLRVITAGEGALPHEFLEGVEGVAGGF I YTIQEGDALLHNLHS 240 



P3Gal-Tl 
P3Gal-T2 
p3Gal-T3 
P3Gal-T5 
p3Gal-T6 
G34 



P3Gal-Tl 
P3Gal-T2 
P3Gal.T3 
P3Gal-T5 
P3Gal.T6 
G34 



p3Gal-Tl 
P3GaI-T2 
P3Gal-T3 
p3Gal-T5 
p3Gal-T6 
G34 



p3Ga3-Tl 
P3Gal-T2 
P3Gal-T3 
P3Gal-T5 
P3Gal-T6 
G34 



DFI DSYHNLTLKTL WGMRWVATFCSKA 



50: QMVEQESQIFHDIIVE 

52- • RAILEESRQYHDIIQQ 

53 ' LSLEDEHLLYGDIIRQ-DFI^DTYNNLTLKTl 

50: KEVDQESQRHGDI IQK ^"^^ — " '""^^ 

50: RALEREQARHGDLLLL 

241 : RPQRLIDHIRNLHEEDALLKEESSI YDDI VFV- 



'M2 



EYL DTYYNLTIKTL «GMNWVATYCPHI 



DFL DVYYNLTLKTN «GIEWVHRFCPQA 



RALEREQARHGDLLLLP ALF DA YENLTAKVL AMUWLDEHV AF 



DV^ DTYRNVPAKLL f^YRWTVETTSFN 



92 
94 

«AFRWVTEFCPNA 95 
92 
92 
299 



93: 
95: 
96: 
93: 
93: 
300:- 



kIyvmktdsdifvnmdnliykllkpstkprrryftgyvingg 



---P-IRDVRSKWYMPRDL 148 
-P-NRNKDSKWYMPPDL 151 

IPTGYPLIDNY- -S-YRGFYQKTHISYQE 1 50 

/jFVMKTDSDMrilNVDYLTELLLKKNR-nnRF- -FTGFLKLNEF- -P- IRQPFSKWFVSKSE 1 47 
EFVLKADDDSFARLDALLAELRAREPARRRRLYWGFFSGRGRVKPGGRWREAAWQLCp- - 1 50 
•ir, , , r^^J?r., T.*««KmTt,rM.K.T r>ntiKin WWGNFRLNWAV- - -DRT- -GKWQEL- -E 350 



F YVMKTDSDMF VNTCYLI^^KLLKPDLPPRHNYFTGYLMRGYA - 
K YVMKTDTDVF INTGNLVKYLLNLNHSEKF- 



LLLKTDDDCY IDLEAVFNRI VQKNLDGPNF - 



149:YPDSNYPPF 
152:YPSERYPVF 
151:YPFKVFPPY 
148:YPWDRYPPF 
151:YYL 
351: 



- CSGTGY I FS ADVAEL I YKTSLHTRLLHL EDVYVGL XRKLG I HPFQN -50 206 
TGYVFSGDLAEKIFKVSLGIRRLHLEDVYVGI :LAKLRIDPVPPPNE 210 

LGYIMSRDLVPRI YEMMGHVKPIKFEDVYYGI CLNLLKVNIHIPEDT 209 

-CSGTGYVFS3DVASQVYNVSKSVPYIKL EDVFVGL XERLNIRLEELHSQ 206 
, - IyAL- -GGGYVLSADLVHYLRLSRDYLRAWHSEDVSLGAVLA.;P^^^ 202 
YPSPAY^AFAC-GSGYVISa)lVKWLASNSGRLKTYQGiDVSMGI VMAAIGPKRYQD-SL 408 



-M3 



207 : . .FNHWKMAYSLCRYRRVITVHQISPEEMHRIWNDMSSKKHLRC- - - ----- 248 

211 :FVFNHffRVSYSSCKYSHLITSHQFQPSELIKYWNHLQQNKHNACANAAKEKA 262 

210: NLFFLYRIHLDVCQLRRVI AAHGFSSKEI ITFWQVMLRN- -TTCHY- - 253 

207 :PTFFPGGLRFSVCLFRRIVACHFIKPRTLU)YWQALENSRGEIX:P-Py--- 253 
203 :PRFDTE.YRSRGCSNQYLVTHKQ-SLEDMLEKHAU- AREGRLCKREVQLRLSYVYDWSA 259 
409: WLC-EKTCETGMLSSP-QYSPT^ELTELWK-LKERCGDPC-RC-QAR 449 



p3Gal-Tl 
p3Gal-T2 
p3Gal-T3 
P3Gal-T5 
P3Gal-T6 
G34 



249 
263 
254 
254 
260 
450 



GRYRHRKLH- 



PPSQCCQR-REGIP 



249 
271 
254 
254 
272 
450 
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me 



% 



t 



b3GnT2 

b3GnT3 

b3GnT4 

b3GnT5. • 

b3GaI.T6 

hGql-Tl 

hG6l-T2 

*hGal-T3 

fi"Gqt-T4 

hGat-T5 



^b3GnT2 
b3GnT3 
• b3GnT4* 
=b3GnT5 
b3Gal-f6 
li.Gal-Tl 
h6da-T2. 
hGa\-T3 • 
•hGal-TA 
hdaV-TS. 



b3GnT2 
;b3GnT3 
b3GnT4 
:b3GnT5 
b3GaI-T6 
liGalrTi 
)iGal:-J2 
hGaT-T3 
WGaiTt4 
hGdlTTS . 



b3GnT2. 

b3GnT3 

b3GnT4 

b3GnT5 

b3Gal-T6 

hGal-Tl 

fiGdX-iT2 

hGai-T3 

*hGal-T4- 

hGGl-T5 



b3GnT2 
b3GnT3. 
b3GnT4 
b3GnT5. 
b3Gal-T6 



Mlp. 

FLILAIKSLTPHFARRC AIRESWdjES 
FLLLVIKSSPSNYVRRE LLRRTY/C RER 
FLLLAIKSQPGHVERR/ AIRSTWG WGGWARGRQ- 
LLLLFVKTAPENYDRRSGIRRTWG MEN 
FLAVLVASAPRAVERRl AYRSTWL \P£ 
FLVILI^TTHKEFDARQAIRiEirWG 
FLILLIAAEPGQIEARF SiRQTWG ^ES 
FLVILVrSHPSDVKAFtq AIRVTOG 
FLLILVCTAPENLNQRN AIRASWG 
FLVLLVTSSHKQLAERI^ AlIRQTWG CER- 



NAGNQT— WRVFLLGQTPPEDNHP-DLSDM 
-KVRGLQ-— LRLLFLVGTASNPHEAR-KVNRL 
-LKLVFLLGVAG-— SA-PPAQL 
-YVRSQLNANIKTLFALGTPNPLE-GE-ELQRK 

-RRGGPED--VWARFAVGtGGLGS EERRA 

DEN-NFKGIK— lATLFLLGKNADP VLNQM 

UPGIQ ITRIFLLGL5IKLN— G-YLQRA 

KK-SWWGYE— VLTFfLLGQEAEKE-DK-MLALS 
SLRtEARGLR — VQTLFLLGEPNAQHPVWGSQGSD 
MVKGKQ — LKTFFLLGTTSSA AETKE 



M2: 



/FVNTHHIL 



KGi^qjo 



LKFESEKHQDILMW-NYRDTFFNLSLKEVLFLRVWSTSCPDTI FyFKGDDD 
LELEAQTHGDILQW-DFHDSFFNLTLKQVLFLQWQETRCANA! 
LAYESREFDDILQW-DFTEDFFNLTLKELHLQRWWAACPQAf FMLKi 
LAWEDQRYNDIIQQ-DFVDSFYNLTLKLLMQFSWANTYCPHAJ FLMTAI 
LELEQAQHGDLLLLPALRDAYENLTAKVLAMLTWLDER-Vbj=JB/LKAi)l 
VEQESQIFHDIIVE-DFIDSYHNLTLKTLMGMRWVATFCSKAljig^k?^^ 
ILEESRQYHDIIQQ 
LEDEHLLYGDIIRQ- 

LASESAAQGDILQA-AFQDSYRNLTLKTLSGLNWAEKHCPMAFj 
VDQESQRHGDIIQK-DFLDVYYNLTLKTMMGI.EVWHRFCPQA4|yMKXPSpJlFIW^ 



FVLNGDD.D/FAHTDNMV 
/FVHVPNVL 
lp[FIHMPNLI 
}D SFARLDAIL 
. DCFVNMDNLI 
-EYLDTYYNLTIKTLMGMNWVATYCPHIljWii^'}^^^ 
-DFLDTYNNLTLKTIMAFRWVTEFCPNAH YVMKTDT0 



YVLXTDDD' 



^FINTGNLV 
/YVNVPELV 



NYLNS^' r- LSKTKAKDLF.IGDVIHNAGPHRDKKLKYYI 

FYLQDt— ^— -HDP— GRHLFVGQLIQNVGPIRAFWSKYYV 

EFLDG— WDP— AQDLLVGDVIRQALPNRNTKVKYFI 

EYLQS ~ LEQIGVQDFWIGRVHRGAPPIRDKSSKYYV. 

VDLRA T — . REPARRRRIyWGFFSGR— GRVKPGGRWRE 

YKLLK— r r- PSTKPRRRYFTGYVING-GPIRDVRSKWYM 

NKLLK— * — -PDLPPRHNYFTGYLMRGYAPNRNKDSKWYM 

KYLLN— — — LNH— SEKFFTGYPLIDNYSYRGFYQKTHI 

SELVLRGGRWGQWERSTEPQREAEQEGGQVLHSEEVPLLYLGRVHWRVNPSRTPGiGRHRV 
ELLLK r— KNR—TTRFFTGFLKLNEFPIRQPFSKWFV 

■ . • . , M3-n • •• • 

PEWYSG LYPPYAGGGGFLYSGHLALRLYHITDQVH-LYP3 DpVYTGMC LQKLGLVP 

PEWTQNE— RYPPYCGGGGFLLSRFTAAALRRAAHVLD-IFP3 pbvFLGMC LELEGLKP 
PPSMYRAT--HYPPYAGGGGYVMSRATVRRLQAIMEDAE-LFP1 bDVFVGMC LRRL6LSP. 
SYEMYQWP— AYPDYTAGAAYVISGDVAAKVYEASQTLNSSLVi DDVFMGLC fliNKIGIVP 
AAWQLCb— YYLPYALGGGYVLSADLVHYLRLSREYLR-AWHSEpVSlGT^LAPVDVQR 
PRDLYPDS— NYPPFCSGTGYIFSADVAELIYKTSLHTR-LLHLEbVYVGLCLRKLGIHP 
PPDLYPSE—RYPVFCSGTGYVFSGbLAEKIFKVSLGIR-RLHLEBvYVGIClAKLRIOP 
SYQEYPFK— VFPPYCSGLGYIMSRDLVPRIYEMMGHVK-PIKF EDVYVGIC LNLLKVNI 
SEEQWPHTWGPFPPYASGTGYVLSASAVQLILKVASRAP-LLPL EDVFVGVS ^RRGGLAP 
SKSEYPWD— RYPPFCSGTGYVFSGDVASQVYNVSKSVP-YJCKL EDVFVGLC LERLNIRL 



EKHKGFRTFDIE— -EKNKNNIC5YVDLMLVHSRKPQEMIDIWSQLQSA 

ASHSGIRTSGVRAPSQHLSSFDPCFYRDLLLVHRFLPYEMLLMWDALNQP - 

MHHAGFKTF6IRR— PLDPLDPCLYRGLLLVHRLSPLEMVm4WALVTDE - 

QDHVFFS— GEGK— — TPYHPCIYEKNMTSHG-HLEDLQDLWKNATDPKVKTISKGFF 
EHDPRFD— TEYK ---SRGCNNQYLVTHKQ-SPEDMLEKQQMLLHEG 



atB:rb3jtt, 13 1. SSS-S^Sr^U rCnjJiGlcNAc $:7ist*- 
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7 



t 



/5394§0 



g^f^Sg : pNp-i8 -GlcNAc 



7000 



E 5000 

a. 

2 4000 
H9 3000 
2000 




ma 



12000 

10000 

2 8000 
a 

Q 

id 6000 

:g 4000 
2000 



-10 




CoCIo 



MgCl2 

MnClg + CuCIa 



10 20 30 



40 



50 
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140 r 
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O 

o 
o 

T-l 

IK 



1 

n 



80 

60 - 
40 - 
20 



-J_ 



O S 
g 
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Jl. 



I 

CO 



f I F=I_L. 



JiL 



t3 



140 



120 - 



. 100 

DC 
3. 

\ 80 

o 

o 

8 60 



X! 



40 



1^ 
i 20 

n 



ili.ii.i.lll.^.lii.i.iii J J-ia-iJiL 



JL 



ESI 



MKN28 



HSC-43 



LSB 



Colo205 



HCT15 



Cancer 
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100 



80 



60 

\ 
O 

o 
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i 

n 



60 
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l.i.i. 
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Lul30 
Lung Cancer 



Lul35 



SBC-1 



HAL-8 



RERF-LC- 
MC 



EBC-1 



UC-1 
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1 * 

1119 





Cell Line 


=lbf-i!{(X1000 

O/jt/g. i^RNA) 




Neuroblastoma 


SCCH-26 


7.87 


0.59 




Colorectal Cancer 


LSC 


11.76 


0.57 


NAGAI 


1 9.53 


•4 AC 

1.45 




LSB 


4.89 


0.30 


NB-9 


40.56 


2.34 


SW480 


10.05 


0.43 


Ct(-K|_QLJ 
wix in Ol 1 


14.93 


0.74 


SW1116 


24.09 


1.39 


OlX 111 IVI\m/ 


5.79 


0.47 


Co!o201 


10.40 


0.41 


NR-1 


20.90 


0.54 


Colo205 


6.80 


0.88 


iivirxo^ 


21.03 


0.25 


01 


21.86 


1.20 


Glioblastoma 


TQRf5 


6.20 


0.24 


WiDr 


1.24 


0.04 


YkTi— 1 
T Ix^J 1 


3.85 


0.05 


HCT8 


82.17 


6.24 


A1 79 


13.38 


0.87 


HCT15 


12.14 


0.96 


Lai 1 


13.72 


1.25 


The Other Organs 


A204 


67.94 


4.37 


1 11 1 AK/in 
LI 1 1 OiVlva 


6.80 


0.51 


A-431 


30.59 


2.52 


1 I9<i1 


28.90 


1.89 


SW1736 


11.92 


1.13 


rxlji 1 \j 


9.09 


0.55 


HepG2 


2.27 


0.35 


Lung Cancer 


1 111 '^n 

I_U 1 ou 


6.80 


0.42 


Oapan-2 


19.43 


1.24 


LU 1 ohA 


30.31 


1.16 


293T 


55.14 


8.29 


LU 1o4d 


6.76 


0.40 


PA-1 


3.52 


0.56 


1 til QR 

LU 1 oD 


7.16 


1.32 


Leukemia 


HL-60 


2.08 


0.11 


1 111 

1-U 1 Oa 


10.66 


0.50 


K-562 


17.08 


1.77 


i i li >f n 
LU14U 


15.36 


1.83 


Lymphoma 


Daudi 


2.41 


0.20 


QDr»— 1 
odU I 


2.46 


0.22 


Namalwa 


13.00 


1.20 


KO / 


9.08 


0.20 


KHM-IB 


16.35 


0.45 


DO— Q 


22.42 


0.11 


Ramos 


9.54 


0.75 


riAL o 


15.18 


1.22 


Raji 


11.56 


1.31 


U A 1 — 0>1 
MAL 4c4 


20.80 


1.71 


Jurkat 


42.71 


1.93 


ADO 1 


10.27 


0.87 




YKN45 


10.12 


0.56 


PPRP— 1 MO 


22.85 


2.15 






rMMA-Q 
cnnA y 


20.34 


7.88 




pn-1 


2.13 


0.18 


FRH-I 


4.41 


0.19 


PC-10 


1 1 O. /D 


A QQ 

4.oy 


A549 


27.10 


2.63 


LX-1 


30.72 


2.06 


Esophagus Cancer 


ESI 


23.03 


2.53 


ES2 


16.07 


0.65 


ES6 


42.76 


2.96 


Gastric Cancer. 


MKN1 


6.20 


1.10 


MKN28 


8.56 


0.99 


MKN7 


9.71 


0.10 


MKN74 


3.46 


0.81 


MKN-45 


7.32 


2.13 


HSC-43 


42.82 


1.67 


KATOm 


6.37 


0.37 


TMK-1 


10.78 


1.19 
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^07.034 1' Mt^LVLLCP CVLGAALHLW HLWLRSPPDP HWTGPSAADQ SALFEHWKFS HWVWGVLS 

! k h G34 1" MRNWLVIiLCP CVLGATaHLW -LRLRSPPPA CASGAGPADQ lALFPQWKST HYD\AArGyLS 

• ^61- /O^HELRNV IBNTWLKNLL HHPTLSQBVl. VKFIIGARGC EVPVEDREDP ^f^RLLNITN 

60" ARNNHELRNV IRSTWMRHLL QHPTIiSQRVL VKFIIGAHGC EVPVEDREDP YSCKLLNITN 

121* PVLNQEIEAF SFPBPASS5R LSEDRWSVS FRVLYPIVIT SltGYFYDASD VGFQRWITVK 
X^^^****** *.******** ********** ********** 

120" PVLNQEIEAF SLSEDTSSG- LPEDRVVSVS FRVI^yPIVIT SLGVFYDAND V6FQRNITVK 

181' LVQTEQEEAL FIARFSPPSC GVQVNKLWYK PVEQFILPES FEGTIVWESQ DLHGLVSRNL 
wX* *^**** ********** ********** ********** ********** ^w******** 
179'' LYQAEQEEAI, FIARFSPPSC GVQVNKLWVK PVEQFILPES FEGTIVWESQ DLHGLVS RNl 

241' HRVTVNDGGG VXRVXAAGEG ALPHBFMEGV EGVAGGFIYT VQEGDALLRS LYSRPQRIAD 

*^******** ****_**** ******,*** **w******* ,*******., *.****** * 

239" HKVTVNDGGG VLRVITAGBG ALPHEFLEGV EGVAGGFIYT IQEGDAIiLHN LHSRPQRLID 

301 • HIQDLQVEDA LLQEESSVHD DIVFVDWDT YBNVPAKLLN FYRWTVBSTS FDLLLKTDDD 
niwuw ^J^^^^^^^^ ********** ********** *******.** *.******** 

299" HIRNLHEEDA LLKEE.SSIYD DIVFVDVVPT YRNVPAKLIN FYRWTVETTS FWLLLKTDDD 

361 « CYIDLEAVFN RIAQKNLDGP NFWWGNFRLN WAVDRTGKWQ ELEYPSPAYP AEACGSGYVI 
^^^^^^^if^^ **^******* ********** ********** ********** ********** 
359" CYIDLEAVFN RIVQKNLDGP NFWWGNFRLN WAVDRTGKWQ BLEYPSPAYP ABACGSGYVI 

421* SKDIVDWLAG NSRRLKTYQG EDVSMGIW3«A AIGPKRHQDS LWLCEKTCET - GMLSSPQYSP 
*****,***. ** *******.********** ******.★★★ ********** ********** 
419" SKDIVKWIAS NSGRLKTYQG EDVSMGIWMA AIGPKRYQDS LWLCEKTCET GMLSSPQYSP 

461' EELSKLWELK ELCGDPCQCE AKVR 
**^^**,** * *★***,*, *. 

479" WELTEIiWKLK ERCGDPCRCQ AR 
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